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THE GREAT NORTHERN RAILWAY. 


INTRODUCTION, 

THERE is something exceedingly fascinating to a 
large number of persons in the construction and 
working of a railway, and among English lines there 
are few which offer more attraction than the Great 
Northern Railway, whether to the travelling public 
or to those who make a hobby of the study of railways 
and their operation. Exactly why this is so it would 
be hard to say, for the line is by no means the longest 
of our railways, nor was it among the first to be con- 
structed. Doubtless, however, some of the admira- 
tion held by contemporaries for the indomitable 
energy of those responsible for the inception and 
carrying through of the undertaking has been trans- 
mitted to the present generation, and to this must 
be added the high appreciation that is held by all 


most closely connected with the actual matter under 
consideration ; but we will do our best. In the 
course of our task we have availed ourselves very 
largely of an excellent work entitled ‘‘ The History 
of the Great Northern Railway, 1845-1895,” by Mr. 
Charles H. Grinling (Methuen and Co.), and we 
gratefully acknowledge our indebtedness to this 
source of information. 

Between the years 1830 and 1850 there were 
periods of what has been termed the railway mania, 
interleaved with times of acute depression. There 
always will be speculators seeking to make money 
out of the recklessness of investors who endeavour 
to obtain abnormal interest on their money. This 
was notably the case during the twenty years above 
referred to. Hundreds of schemes were formulated 
and brought before Parliament, only to be rejected 
or to perish ignominiously after being sanctioned. 


the name of the Great Northern. At about the same 
time George Stephenson was engaged in the survey 
of a line from Birmingham to Derby and from Derby 
to Leeds, while Vignoles was occupied in similar 
work on a proposed line to join the Midland Counties 
system with that of the London and Birmingham at 
Rugby. 
GEORGE HUDSON. 

Mr. George Hudson, who was a linen draper of York, 
and who later on became known as the Railway King, 
now comes on the scene. He commenced by interest - 
ing himself in a projected line known as the York 
and West Riding Railway to connect the city of York 
with lines already under construction, so as to obtain 
communication with London and the South. This 
project was given up owing to the difficult nature 
of the country, and the Railway Committee of the 
Corporation of York then discussed the question as 
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of the manner in which the line is, and always has been, 
managed. Then, too, must not be forgotten the 
enterprise which has always characterised those 
responsible for its working. It was, for instance, the 
first line to conceive the idea of providing third-class 
restaurant cars, and, though in this it was so speedily 
copied by the London and North-Western Railway 
that through corridor trains comprising both first and 
third-class dining cars began to run on the Scotch 
trains of the two lines, practically simultaneously, 
we believe that the credit for their introduction 
belongs by right to the Great Northern. Then, 
again, in the great races to the North this line, with 
the able co-operation of the North-Eastern and 
North British Railways, put up magnificent fights 
with its much larger and wealthy rival of the West 
Coast route. 

Be the reason what it may, the Great Northern 
has a very warm place in the hearts of railway lovers, 
and we feel certain that the present Supplement will 
prove of wide interest. 

KARLY HISTORY, 

Any special article on a railway would be incoim- 
plete without some reference to the early history of 
the line, and we shall endeavour in the brief space 
Which can be devoted to this portion of our subject 
to give a succinct account of the Great Northern’s 
beginnings, but in doing this there will be considerable 


difficulty, for the fight which was waged, even before | 
the Act aut horising its construction was passed, was | 
both long and strenuous, and the warfare did not | 


end then. Moreover, the history is so intimately 
linked with that of other lines that within the limits 
at our disposal it is well-nigh impossiblg to untangle 
the skein and place before our readers /that_whieh is 
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The Parliamentary Committees of the time had a 
hereulean task in sifting the wheat from the chaff 
and in deciding which of vast multitudes of proposals 
were genuine enterprises. The classes of individuals 
who benefited were the professional speculators, the 
lawyers, and the engineers, rather than the genuine 
investor. The whole period was by no means 
creditable to a large number of persons, but if any 
body of men passed through it with clean hands it 
would appear to be those responsible for the carrying 
through of the Great Northern scheme. 

In giving the following outline it will be impossible 
to avoid mixing the history of the undertaking with 
those of other lines. The London and Birmingham 
Railway was opened for traffic in 1838. This was 
the first trunk line to the North, and by it and other 
undertakings since combined under the name of the 
London and North-Western Railway communication 
was established with Manchester, Liverpool, Preston, 
and Fleetwood, from whence access to Scotland was 
obtained by boat. As early as 1827 a line going up 
the valleys of the Lea, Rib, and Quin to Cambridge, 
and thence by Lineoln and York, was surveyed by 
Rennie, but abandoned. In 1833 or thereabouts 
a line was projected and surveyed by a Mr. Nicholas 
Wilcox Cundy, which was to run from London via 
Bishop’s Stortford, Cambridge, Lincoln, Gains- 
borough, and Selby to York, with branches to 
Norwich, Nottingham, Sheffield, Leeds, and Hull. 
About 1834 Mr. James Walker, the constructor of 
the Leeds and Selby line, was employed to survey 
a line—called the Northern and Eastern Railway— 
from London to York and Norwich. In 1835 a 
Mr. Joseph Gibbs proposed a line from Whitechapel 


| via Dunmow, Cambridge, and Sleaford to Lincoln | 


and York, and to this line was provisionally given 
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to whether it should side with the Northern and 
Eastern or with the Great Northern parties. Hudson, 
however, having got into touch with Stephenson, 
persuaded it to advocate the construction of a line 
from York to join with Stephenson’s Derby and Leeds 
line—then called the North-Midland—at Normanton. 
This line was built, and on the Ist July, 1839, the 
first passenger train left York for London via Nor- 
manton, Derby, and Rugby, at all of which places 
there were changes. ‘The distance was 219 miles. 

Prior to the completion of this line the Great 
North of England, which was intended to connect 
York with Newcastle, was formed, and this strength- 
ened Hudson’s position, though, as a matter of fact, 
through lack of funds the line was eventually only 
carried to Croft Bridge, on the Sto¢ékton and Darling- 
ton line. Moreover, the Great Northern scheme of 
Mr. Gibbs was thrown out in its passage through 
Parliament, and the Northern and Eastern proposal 
of Mr. Walker was curtailed by a Committee of the 
House of Commons so as only to embrace a line to 
Cambridge. The Eastern Counties Railway was, 
however, sanctioned, and this provided connection 
between London, Colchester, Yarmouth, and Norwich. 
Of this company Hudson eventually became chairman, 
and, having got control of the London and Birming- 
ham and other lines as well, he used every endeavour 
to prevent a further line being made from London to 
York. 

However, there were many efforts to make such 
a line, a great deal of influence being brought to bear 
by wealthy land-holders and by the important towns 
of South Yorkshire and Lincolnshire, which were 
entirely without a direct North-South connection. 
Some of the schemes are as follows:—In 1843 a 
committee was formed by Major Amsinck and Mr. 
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Farquhar to promote a Direct Northern Railway to 
connect London with York. John Rennie and a Mr. 
3ravatt were employed to make the survey. In 
1844 another North-South railway through Lincoln- 
shire was proposed by an engineer named Rendel, 
who was supported by Earl FitzWilliam, and still 
another by a committee which induced Mr. Walker 
to re-survey the line he had originally located in 1835. 
About the same time Mr. Gibbs approached Mr. 
Edmund Denison, of Doneaster, M.P. for the West 
Riding, who had been among the foremost for many 
years then to advocate direct railway communication 
between London and York, and managed to enlist 
his support for his scheme. 

On April 4th, 1844, the prospectus of the Direct 
Northern Railway was issued. By it, it was proposed 
that a line should commence near King’s Cross and 
pass through Chipping Barnet, Biggleswade, St. 
Neots, Huntingdon, and Peterborough to Lincoln, 
and thence by Gainsborough, Thorne, Snaith, and 
Selby to York. : 

On the 17th of the same month the Great Northern 
Railway’s prospectus was also issued. The line the 
railway took was through Hitchin, Biggleswade, 
Huntingdon, Stamford, Grantham, Newark, Gains- 
borough, and Doncaster, joining with the Leeds and 
Selby line and with the York and North Midland 
Railway near South Milford, with branch lines to 
Bedford and Lincoln, and a junction with the Man- 
chester and Sheffield Railway. 

On May 3rd in the same year the London and 
York prospectus was issued. It stated that Mr. 
Walker had recommended that the line should com- 
mence near King’s Cross and should go by Barnet, 
Hatfield, Hitchin, Biggleswade, St. Neots, Hunting- 
don, to Peterborough, where it would join with a line 
originally projected between Cambridge and York. 
The effect of this was that on May 17th—things moved 
quichly then—the Great Northern and London and 
York agreed to amalgamate with the one object of 
making a line between the two cities. The Direct 
Northern Company, however, for the time being 
pursued its own way. 

On May 23rd Mr. Joseph Locke became engineer 
to the combined London and York and Great Northern, 
and he re-surveyed the entire route so as to decide 
whether Mr. Walker’s or Mr. Gibbs’ line should be 
followed. He reported on August 22nd that he 
recommended that the route should be from King’s 
Cross near the new road, Crouch End, Hornsey, 
Colney Hatch, between Whetstone and East Barnet, 
near to Potter’s Bar, west of Hatfield Park, to Hatfield, 
by Welwyn, Hitchin, Henlow, Biggleswade, Sandy, 
with a branch to Bedford, by Tempsford, St. Neots, 
on the west side of Huntingdon, by Peterborough, 
east of Stamford, by Grantham, and Shibton to 
Beckenham, with a branch 4} miles long to the city 
of Lincoln, by the village of Lea to Gainsborough, 
by Misson, Tinningley, and Cautley to Doncaster, and 
thence to York. 

On August 30th Mr. Dennison and Captain Laws, 
of the Wakefield, Lincoln, and Boston line, agreed 
to combine with the London and York, so that the 
scheme of the latter should be made to include the 
Wakefield and Boston line. 

At this point Mr. Locke resigned, and Mr. William 
Cubitt was appointed in his place on September 23rd. 
He re-surveyed the whole line, and according to Mr. 
Grinling his final proposals were :— 


1.—A main line from London to York . 186 miles 
2.—A “loop ” line from Peterborough via Boston 

and Lincoln to Bawtry .. .. .. .. 86 ,, 
3.—A branch line from Bawtry to Sheffield -- 20F 
4.—A branch from Doncaster to Wakefield o- eOE 
5.—Minor branches to Bedford, Stamford, &c... 144 ,, 


Making in all a total length of . 327} miles 
His estimate for the whole scheme was 6} million 
pounds sterling. 

In this form the project came before Parliament in 
the session of 1845. It formed one of no less than 
224 Railway Bills. It is not our purpose to trace its 
progress through Parliament. It was a most arduous 
fight. Hudson and his associates did their best to 
wreck it, but finally, after a hearing before Committee 
lasting for seventy days, the preamble was declared 
proved all except that part of it which dealt with the 
branches to Wakefield and Sheffield, and in the 
session of 1846 it was passed by both Commons and 
Lords, receiving the Royal Assent on June 26th of that 
year. Just before this the Direct Northern had thrown 
in its lot with Mr, Denison and his party, and the 
undertaking became known again as the Great 
Northern Railway. 


BUILDING THE LINE. 


No time was lost in arranging contracts for the 
construction of the line. In November, 1846, Mr. 
Thomas Brassey agreed to make the line between 
a point near the present King’s Cross terminus and 
Peterborough, and Messrs. Samuel Morton Peto and 
Edward Ladd Betts agreed to make the “loop” 
line northwards from Peterborough. It had been 
decided to construct this “‘ loop” before the direct 
Peterborough—Doncaster—or ‘“‘towns’” line as _ it 
had been named—since it was desired to make some 
deviation from the original route, and this necessitated 
a further appeal to Parliament. As will be realised, 


a little later on, when we come to consider the features 
of the main line in detail, the 20 miles or so of the rail- 
way north of London were by far the heaviest as 





regards constructional work, and there were further 
difficulties encountered in traversing the fen lands of 
Huntingdon, &c. It was therefore thought best to 
push on with the “ loop” line at the greatest possible 
rate so that the company might be in a position to 
earn money, which was sadly needed. So, though 
the London—Peterborough stretch was by no means 
neglected, the utmost endeavours were put forth to 
complete the “‘loop”’ line as speedily as might be. 
At the end of July, 1847, a further contract was let 
to Peto and Betts to construct the line from Don- 
caster to Askern—a distance of 4 miles 31 chains—so 
as to form an end-on junction with the Lancashire 
and Yorkshire Railway, over which the Great 
Northern Railway had obtained running powers to 
Wakefield and Methley on the way to Leeds. We 
may here say that full running powers on to Leeds 
were granted to the Great Northern in October, 1847. 

We learn from Mr. Grinling’s book that by February, 
1848, Mr. Joseph Cubitt, who was acting as super- 
intending engineer on behalf of his father, reported 
the permanent way on the “loop” line between 
Peterborough and Spalding had been ballasted for a 
distance of about 8 miles, and that every exertion 
was being made to have a considerable length of 
permanent way formed and completed in advance of 
the ballasting so that the latter might be laid down 
without interruption. Between Boston and Lincoln 
13 miles had been ballasted, and it was thought that 
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the line between Peterborough and Gainsborough 
could be opened in the September of that year. Mean- 
while, though money had not been spent lavishly on 
the portion of the line being constructed by Mr. 
Brassey, it had been proceeding satisfactorily. Con- 
siderable progress had been made with the earthworks, 
tunnels, bridges, and viaducts. On the short line 
to Askern Junction north of Doncaster the earthwork 
was more than half finished. 

In March of the same year the Great Northern 
Railway actually commenced carrying passengers, 
but it wasonnone of the lines hitherto mentioned. It 
was on a line joining Louth with New Holland, which 
is on the south bank of the Humber opposite Hull. 
The line was about 30 miles in length, and that por- 
tion of it between Louth and Great Grimsby was 
leased from the East Lincolnshire Company, while, 
as regards the part between the latter place and New 
Holland, an arrangement had been come to with the 
Manchester, Sheffield, and Lincolnshire for the Great 
Northern to run over it. On April Ist following, the 
service arranged consisted of five trains in each direc- 
tion on weekdays and two in each direction on Sun- 
days. In passing it may be mentioned that during 
the first four months’ working of this line the sum of 
£2502 was received, this representing the first money 
earned by the Great Northern Railway, its gross 
expenditure to that time exceeding 2} million pounds. 

At the end of July the Askern extension from Don- 
caster was so far completed that the Lancashire and 
Yorkshire trains could run on it as far as Arksey— 
about 24 miles—and in August they went right 
through to a temporary station at Doncaster. The 
East Lincolnshire’s New Holland-Louth line was 





opened as far as Firsby in the beginning of September 
and at the beginning of October traffic was ru, from 
Boston on this line. 

A great day in the history of the Great Nopt hern 
was October 17th, 1848, for on that date the first 
portion of the ‘“‘loop” line between what js now 
Werrington Junction, just north of Peterborough 
and Lincoln, a distance of about 58 miles, was thrown 
open for public working, the occasion being ce}, brated 
by the inhabitants of the vicinity taking a public 
holiday. This line gave South Lincolnshire railway 
communication with the London and North-\Vestery 
and Eastern Counties lines, and hence with London 


itself. Grimsby was for the first time connected by 
rail with the Metropolis, and the route from {London 
to Hull via New Holland was shorter by 4() miles 
than the distance via Normanton and Selby. 

At the beginning of the next year a rather «i onish. 


ing thing happened. Hudson, the erstwhil- grea; 
opponent of the Great Northern, agreed that the 
latter should use the York and North Midl:id line 
from Burton Salmon into York, and to) construct 
a short line from Knottingley to Burton Salmon, 
This action—which was no doubt taken by !|udson 
with a view to “saving his bacon,” if we may be 
allowed such an expression, since he saw that some. 
thing must be done—while, of course, it saved the 
Great Northern the expense of making its own line, 


was the immediate cause of his downfall. The 
shareholders of other lines instituted an inquiry 
into his conduct, and, says Mr. Grinling, ** The inquiry 


did not proceed far before revelations were made 
seriously compromising the railway king.” As a 
result Hudson resigned his chairmanship «of the 
Midland in April, 1849, and before the end of May of 
the same year he had been ousted from his position 
of chairman of every one of the railways—ani they 
were many—of which he had up to then been the 
leading and directing spirit. 

The portion of the “loop” line between Lincoln 
and Gainsborough—some 15} miles—was opened 
on April 9th, 1849, and at this time the company 
had 125 miles of line at work. On September 4th 
the railway between Doncaster and Retford, the 
contract for which had been given to Peto and Betts 
in 1848, and the Manchester, Sheffield and Lincoln 
line from Clarborough, near Retford, to Saxilby 
Junction, near Lincoln, were also opened, and trains 
could thus travel direct from Peterborough to Don- 
caster by way of Boston and Lincoln, for the Man- 
chester, Sheffield, and Lincolnshire Railway had 
granted to the Great Northern running rights on its 
portion of the line in exchange for running rights into 
Lincoln. At the same time the South Yorkshire 
Company’s line from Swinton to Doncaster was also 
opened, and for the Doncaster Races of that year the 
Great Northern Company ran special trains from 
both Peterborough and Leeds. At the beginning of 
1850 one hundred and forty-three miles of the com- 
pany’s own line were open, and it was working 
50 miles of other lines as well. 


OPENING THE MAIN LINE 


So much for the *‘ loop” line and its connections. 
We must now turn to the main line. Mr. Brassey's 
contract began at a point which is something more 
than a mile from the present station at King’s Cross. 
Between the two had to come two tunnels, the more 
northward of which—594 yards long—was named the 
Copenhagen Tunnel, and that more to the south 
528 yards long—the Gasworks Tunnel. On a high 
viaduct between the two now runs the North London 
Railway. To this we shall refer a little later on. 
The Gasworks Tunnel was necessary because at this 
point the Grand Junction Canal had to be passed. 
To this subject also we shall refer later. It had heen 
decided to make these two tunnels the subject of 
separate contracts. Accordingly that for the Copen- 
hagen Tunnel—so called because it passed under 
what was then open country known as Copenhagen 
Fields—was let to Messrs. Pearce and Smith, of Man- 
chester, who commenced work on it in June, 1849. 
Shortly afterwards Mr. Jay began the task of forming 
the line between the south end of this tunnel and the 
north end of the Gasworks Tunnel. The short piece 
of line joining Werrington Junction with Peter- 
borough had been begun some months before b) 
Messrs. Peto and Betts. By May, 1850, Mr. Brassey = 
contract was very nearly completed, and, finally. 
on 8th August, 1850, the first train carrying public 
passengers left the temporary station in London, 
which was at Maiden-lane, just north of the present 
Gasworks Tunnel, for Peterborough, which it reached 
in 2} hours. 

Whether or not the actual day of opening was 
delayed by it we cannot say, but a serious accident 
occurred on Mr. Jay’s piece of line between the 
Gasworks and Copenhagen tunnels. We have sid 
that the North London Railway runs over the 
Great Northern at this point. The viaduct for 1! 
was being constructed at the same time that Mr. 
Jay’s contract was proceeding, and one of the arclies 
collapsed. However, this difficulty was, as had been 
so many others, happily surmounted, and the line 
was opened as we have already stated. 

By the courtesy of Mr. C. H. Dent, the general 
manager of the Great Northern Railway, we are 
enabled to give on page v. a reproduction of tlie 
first time-table ever issued by the Great Northern 
Railway. It is, as will be seen, a most interestin¢ 
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document, is é . 
trains on the Great Northern itself as far as Askern, 
put also the connections northward as far as Berwick 
and Edinburgh, to Hull via New Holland, to Sheffield, 
Manchester, &e. The date of its issue is 7th August, 
aos. and it gives particulars of ten down trains and 
ten up trains on each week-day, with certain addi- 
tional merket trams and four down and four up trains 
on Sundays. It also gives a number of the first, 
eecond, und third-class fares. 

~ As between London and York—a distance of 210 


miles—there were the following trains : 
Irom London. 

Starting. Arriving. Time of journey. 
h. m. 
Gan 7.27 p.m. .. 13 27 
7.40 aan. BENS sss See | as 7 10 
10,30 cam. eS 9 5 
Gpan. . <s LS an 6 45 
Sundays, 7 am... 7.40 ppm. .. 12 40 

From York. 

Starving. Arriving. Vime of Journey. 
h m, 
7.15 wm. 8.40 pam. .. 13 25 
9.45 a.m. CSG DM... 6a 9 0 
12 noon 9 p.m. ee Set as 9 OU 
Hp. eS ce 8 30 
Sundays, 7.40 am, 8.40 pam. . ie” ae, 


The quickest journey, 7@.e., that occupying 6 h. 45 min., 


represents an average 


tor it gives not only the times of the was strictly prohibited at the stations or in the towns north of Retford. 


carriages, under a penalty of 40s., and no gratuity 
was, under any circumstances, permitted to be taken 
by any servant of the company. Tempora mutantur ! 
Would that the ** good old times”? were back again, 
at any rate as regards the absence of tips. 

OPENING THE TOWNS’ LLNE. 

It will be realised that at this period the Great 
Northern Railway, though it could take passengers 
to York, did so in a rather roundabout way by means of 
its “loop,” and moreover its own lines only went 
to Askern, a few miles north of Doncaster. As a 
matter of fact they end there now, for the original 
London and York idea by one unbroken line was 
never realised and never will be now that the North- 
Kastern Railway makes connection with the Great 
Northern at Shaftholme Junction, just nearer Don- 
caster than Askern. The ‘towns’ ”’ line between 
Peterborough and Retford had still to be completed. 
The contract for the Retford—Doncaster portion had 
been let to Peto and Betts in 1848 and completed, as 
we have said above, in September, 1849. In the 
autumn of 1849 the contracts for portions of the line 
were let to Mr. Jackson, who began operations at 
once on the Corby—Grantham section: to Pearce 
and Smith, of Manchester, and to Messrs. Oldham. 


The distances as given in 
the time-table on page v. and those as they now are 
are set out in the following comparative table :— 


Distances from King’s Cross. 
Name of station. | By loop. By * towns” line. Difference. 


Miles. Miles. Miles, 
Retford i; ree | 19} 
Bawtry te co SOae 1473 20 
Doncaster -o RSs 156 193 
Askern 179} 160} 194 


As a matter of fact, all these differences should, of 
course, be equal, and if we take Doncaster as the 
standard the saving is 19$ miles. Clearly the dis- 
tances as set out in the time-table were only roughly 
accurate, since the distances we give for the * towns ” 
line are officially correct to the nearest quarter of a 
mile. 

It is not our purpose to trace the history of the 
Great Northern any further. Its advocates had set 
out to build a direct line from London to York. They 
had made a direct line as far as Askern Junction, and 
by an arrangement with another line had obtained 
access to the northern city, not by such a direct 
route as now exists, but by a much shorter line than 
was possessed by any of its rivals. Of the subse- 
quent growth of the line we can afford but little space 
to speak, but a glance at the rough sketch map, 
Fig. 6, will show how 
widespread are its present 
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rive in Edinburgh at “a fea> %, construction and will, 
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be it said, was an average RY Pee, NOTTINGHAMO, 5 traffic as well as for its 
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an hour, including stops, STAFFORD Burton F2o% the general features of this 
and, considering the new- Boe line later on. It posesses 
ness of half the line, LEICESTE — quite a number of inter- 
must be regarded as quite ae eae | 90000! he estirg constauctional fea- 
a remarkable performance. 0209088 WORTH Wee PETERBOROUGH c ie: 00) tures. 
Or he might start at either Market,e® Conpo¥® py ' & march &6 NR. Lowestoft The Great Northern Rail- 
6am. or 10.30 acm. and Nakita Holme see way possesses, we believe, 
arrive at the same destina- — og > ae a greater percentage of 
tion at 4.55 next morning. HUNTINGOON boon ght-e EASTERN single track to total length 
On Sundays the one Lines owned or leased by CNR $9 Stives of miles open than any 
through train of the day 5* Hosts oe CAMBRIDG other line in the kingdom. 
started at 7 a.m, and ar- Lines owned or leased jointly PeeRCe Sandy LY reamenians This is partly due to the 
rived at 4.55 a.m. next Lines of other Companies coccee ages , een large number of sidings it 
day. Back from  Edin- P possesses, but also to the 
burgh there was a week- ; ; Rayater fact that it has carried 
day train leaving at 11 Lines Under Construction Sra 326 VF on out a great deal of widen- 
p.n. and arriving at Mai- Nore:- The numbers neareach name give the  Dunstaile Luton 52° Stevenage ing of its line. Indeed, it 
den-lane at 7.30 p.m. next distances to the nearest % mile from 37 26% may be said that it is 
evening. By this train, Kings Cross. el or’ ws nearly always busy widen- 
however, there was a wait a Hertford ing, and at the present 
of 4 hours at York. 3* Albans ue time it has some very 
There was no through 23%2 important widening opera- 
connection from stations tions in progress, especi- 
north of York on Sundays High Barn — ally in tite anemia 
It willbe observed that Edgwar of Corby. Moreover, there 
a passenger could not book _ 4 is the new line between 
straight through for places KINGS CROSS Kirkstead and Little Steep- 
north of York, but had to ing, described in our issue 
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on arriving at 
that place. No matter 
what time an unfortu- 
nate third-class ticket- 


holder arrived in York from the North, he could only 
leave that place going south by the 9.45 a.m. train. 
As a matter ‘of fact, the time-table does not show 
any train coming from the North which carried third- 
class passengers, It is interesting to note that many 
of the regulations still in force regarding passengers 
had already been introduced at this early period of 
railway history. , 
of age were carried free, and those between three and 
twelve at half fare. Then, again, we find that day 
tickets at one fare and a-half for the double journey 
Were issued between any stations on the line to first and 
second-class passengers, 
not enjoy the privilege. Day tickets issued on a 
Sat urday were available either on that day or on the 
following Sunday or Monday, and tickets issued on 
Sunday could be used for the return journey either 


Fig. 6—-SKETCH MAP OF THE GREAT NORTHERN COMPANY'S SYSTEM 


| Shortly after Rennie and Logan began the construc- 


Thus, children under three years | 


tion of the bridge across the Trent Navigation at 
Newark. It will not be necessary to follow in detail 
the construction of these various portions of the 
‘towns’ ” line, and it will suffice to say that the work 
was completed so that goods traffic began on July 15th, 
1852, and passenger traffic on August Ist of the same 
year. The Great Northern Railway then had direct 
communication on a double line of rails from Maiden- 
lane, near King’s Cross, to Askern Junction, north of 
Doncaster, in addition to its “loop ~ line. The state 


| of affairs at this period will be seen by the aid of the 


Third-class passengers did | 


on that day or on the following Monday. Carriages | 
and horses were conveyed from and to all ** First-class | 


stat ions,” 


and 
had to pay first-class fare. 


carriages ” 


Each 


“passengers riding in their own | 
first 


ind second-class passenger was allowed 100 Ib. of | 
and each third-class passenger 56 Ib. | 


further points are worth noticing. 


uggage free, 
Iwo 


Smoking | 


accompanying sketch map, Fig. 5, which is only 
roughly to scale, but which shows the relative direc- 
tions taken by the different lines, the ** towns’ ”’ line 
being differentiated from the others by means of 
large dots. By the opening of the present passenger 
terminus at King’s Cross, which took place about 
ten weeks after the opening of the ‘towns’ ”’ line, 
namely, on October 14th, 1852, the Great Northern 
line may be said to have completed its first epoch as 
a passenger carrying line. 

The opening of the ‘towns’ ”’ line made a difference 
of about 193 miles to the distance between London and 


| possessed by the Great Northern. 


Swain . Sc. of October 3lst, and the 


new line under construc- 
tion between Cuffley, 
Hertford, and Stevenage. 

It would be impossible for us to give a full list of 
the running powers over other companies’ lines 
Some small idea 
of the number of differént lines with which it comes 
in contact may be gathered from the sketch map of 
the company’s system given in Fig. 6. 

DESCRIPTION OF THE MAIN LINE. 

To attempt to give anything like a detailed deserip- 
tion of the whole of the lines worked by the Company 
would be manifestly impossible in a publication like 
the present. Yet we may usefully refer briefly to 
the main features of the road between London and 
Doneaster which forms the backbone of the Great 
Northern system. 

To begin with then, all the roads leading out of 
King’s Cross Station converge within a few hundred 
yards from the ends of the platforms into three sets 
of double lines which pass through the three parallel 
Gasworks tunnels. ‘These tunnels are 529 yards long 
and they are cut,as has been stated above, under the 
Regent’s Canal. This tunnel caused considerable 
trouble during construction, for the head room beneath 
the canal was not sufficient to permit of the formation 
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of a brick arch. Consequently, cast iron plates, 
filled in with clay, well puddled, had to be employed 
to form the top. About a quarter of a mile from 
the northern portal the lines enter the three parallel 
Copenhagen tunnels which are 594 yards long. a 
main and a local line being in each tunnel. The 
lines from King’s Cross and for a distance of 14 
miles to some little way beyond Holloway Station 
are laid at an average gradient of 1 in 110. In 
places it is, we understand, as much as | in 90. 
This is the heaviest portion of the main liné—the 


and varying between 1 in 200 and 1 in 786, with quite 
a short piece of 1 in 100 up just before Peterborough 
is reached. The line is quadruple all the way, the 
stations passed being Knebworth, 25m. 3 ch. ; 
Stevenage, 28m. 46ch., where the new relief line 
from Enfield, Cuffley and Hertford is to come in; 
Hitchin, 31 m. 74 ch., where there is a junction with 
a Midland line from Bedford, and a Great Northern 
double line branch to Cambridge ; Three Counties, 
35m. 56ch.; Arlesey, 37m. 3ch.; Biggleswade, 
41m. 12 ch.; Sandy, 44m. 10 ch., where there is a 











Fig. 7—WELWYN VIADUCT 


ruling gradient of which is | in 200, except for some 
very short lengths of line. 

Between Holloway and Finsbury Park—2 m. 41 ch. 
—is the extensive Clarence Goods Yard, and here 
the lines are level. South of Finsbury Park, on the 
up side there are branches to Canonbury, and north 
of it there is a branch to Edgware on the down side. 
The site of Finsbury Park Station which is now one 
of the busiest junctions in the London area, over 500 
trains arriving and departing in the twenty-four 
hours, was once covered by old Hornsey Wood, which, 
in olden times was. by no means rarely, the scene of 
duels. 

At Harringay,a mile further on, there is an over- 
bridge by means of which engines can be shunted 
from the down to the up lines and vice versé, without 
crossing the main roads. There is here also a large 
goods yard known as Ferme Park. Now com- 
mences a long climb of 8} miles through some very 
heavy country. Just north of Wood Green there is a 
branch to Enfield from the down line, which curves 
round and mounts above the main and local lines- 
of which there are only two of each at this point, the 
main lines being in the middle—and crossing them 
nearly at right angles, joins, some little way from the 
station, an up branch from Enfield, which runs into 
the up local line at Wood Green Station itself. This 
branch is about to assume greater importance than 
it has held hitherto, since it leads vid Enfield to 
Cuffley, whence the new relief main line, now under 
construction, which we have mentioned above, and 
to which we allude further on, is to run vid Hertford 
to Stevenage. 

Just over half-a-mile from this station there are the 
three parallel Wood Green tunnels which are 705 
vards long, the centre one accomodating the two fast 
lines and and the side ones each accommodating one 
slow line. After passing New Southgate at 6m. 35 ch., 
where a brick overbridge has recently been recon- 
structed to accomodate trams, Barnet tunnels, 
605 yards long are traversed. These are three parallel 
tunnels similar to the tunnels at Wood Green. Near 
Oakleigh Park the next station, there is a heavy cut- 
ting in clay, and though the slope is certainly not more 
than ] in 3, slips have occurred and channelling with 
stone pitching has been found necessary. From just 
north of the tenth mile-post to just south of the 
thirteenth, there are but two lines of rails, the work 
between these two points having been very heavy, 
and including the Hadley Wood south tunnel, 
384 yards long, the Hadley Wood north tunnel, 
232 yards long, and the Potter’s Bar tunnel, 1214 
yards, with deep cuttings especially northward of 
the latter. 

At Potter's Bar the summit of the climb from 
London is reached. From this point there is a descent 
64 miles long, of about 1 in 200, toa mile and a-half 
past Hatfield, at 17 m. 54 ch., which is an important 
junction from which single line branches proceed 
westward to St. Albans and Luton, and eastward to 
Hertford. Between the twenty-first and twenty- 
second mile-posts the four lines are again reduced 
to two in order, first of all, to pass over the Welwyn 
viaduct and thence in succession, through Welwyn 
south and north tunnels, 446 and 1046 yards respect- 
ively, both of which are in chalk. The Welwyn 
viaduct is one of the most interesting features of the 
whole of the main line. It is 519 yards long and 
about 95ft. high. At its highest point it crosses the 
valley of the Mimram by means of forty brick arches, 
each of 30ft. span. The view which we give of it in 
Fig. 7 does not show it all, nor does it give an adequate 
idea of its majestic proportions. 

From this point up to Peterborough, 76 m. 29 ch., 
the line as far as running is concerned, is easy with 
gradients mostly in favour of north-bound trains, 


joint station on the London and North - Western 
Railway between Bletchley and Cambridge ; Temps- 
ford, 47 m. 41 ch.; St. Neot’s, 51 m. 58 ch. ; Offord, 
55m. 76 ch. ; Huntingdon, 58 m. 70 ch., where there 
is a double line branch eastward to St. Ives and a 
junction with the Midland from Kettering ; Abbot's 
Ripton, 63m. 42ch.; Holme, 69m. 29 ch., where 
there is a single line branch eastward to Ramsey ; 
Yaxley, 72 m 49 ch. just north of which are extensive 
sidings and branch lines for brickworks in the vicinity, 
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Fig. 8—-NEWARK DYKE OLD BRIDGE 


and Fletton Goods Station,whence goes a double line 
branch to Longville junction. 

But if the road just south of Peterborough was not 
exceptionally heavy so far as embankments and 
cuttings are concerned, there was another serious 
difficulty to contend with, which existed not only 
there but in other parts of the line,and that was the 
peaty and marshy nature of the country traversed. 
This tried the contractors sorely, and Mr. Brassey 
finally called in the aid of Mr. Stephen Ballard, who 


| bridge work which has been carried out on the 


—= 
water in the soil was gradually displaced, while tl} 
solid matter beneath the rafts was not disturbed, 
On foundations thus made not only were embank. 
ments formed but brick bridges also built, ; 
Just south of Peterborough there was constructed 
last year an overbridge to take the place of a level eroee 
ing. This bridge isone of the most important Pieces of 
aes nh line 
within recent years. There are three approach 
spans, two on one side and one on the other, ang ‘ 


main span over the main line. On the cast side 
there is first a plate girder span which tapers from 
38ft. din. to 35ft. 2in., and then another plate 
girder span of 56ft. ljin. These are at a gradient 


of 1 in 30. The western approach span is a 6g 
plate girder inclined at 1 in 63. The central span jg 
a bow string girder of 150ft. span. A view of jt jg 
given in Fig. 11. 

At Peterborough Station, connections are provided 
with the Great Eastern Railway, the Loudon anq 
North-Western Railway and the Midland Railway, 
Peterborough is the most important place me 
with since London was left, and a District Manager. 
a District Engineer, and a_ District 
Superintendent are stationed there. 

From just north of Peterborough there is a double 
line branch eastward to Wisbech, Cromer, \ irmouth, 
&ec., and north of the station, too, are the extensive 
New England sidings, this being one of the mos} 
important goods centres on the line. At Peter. 
borough, too, the company has works for cffecting 
locomotive repairs, makes its tarpaulins and water. 
proof sheets, and foundry in whieh 
a large portion of the castings necessary for the line 
are produced. 

Looking at the London-Peterborough line as a 
whole, it may certainly be said that after the. in some 
parts, exceedingly heavy work as far as the second 
Welwyn tunnel, and saving only the trouble —and jn 
parts it was very serious—met with owing to marshy 
ground, the country traversed was more or less easy, 
nor could the line have been difficult to construct. 


Locomotive 


poss¢ ssses a 


Just over three miles north of Peterborough comes 
Werrington Junction, from which the famous loop 
line to Boston started, and just past this junction are 
the first water troughs on the system north of London, 
Beyond them the line—which is * towns’ ” line 
rises, gradually at first and then a little more steeply, 
until the summit level of the Great Northern main line 
—400ft. above sea level—is reached just over 100 
miles from King’s Cross after a final climb of about 
three miles of 1 in 178. This part of the line is 
decidedly heavier as regards constructional work than 
it is south of Peterborough, but it is not of very 
great length. 

The stations passed are Tallington, 84m. 67 ch.; 
Essendine, 88 m. 51 ch., from which there are single 
line branches east and west to Bourne and Stamford 
respectively ; Little Bytham, 92 m. 18 ch., where the 
Midland Railway from Bourne to Saxby crosses the 
line by @ lattice girder bridge, and where some exten- 
sive widening operations have just been completed ; 
and Corby, 97 m. 7 ch., which station has recently 
been rebuilt. Onthe down side of the line widening 
is in progress, which, when completed, will give four 
lines of way from Werrington Junction to Stoke tunnel 
which comes just beyond the summit. This tunnel is 
half a mile long. To thenorth of Great Ponton, where 
the gradient is for some 3} miles 1 in 200 in favour of 
north-bound trains, there is some heavy cutting. 

The next station is Grantham (105 m. 36 ch.), 
and from there there is a double-line branch west- 
ward to Nottingham. The line hereabouts is very 
fairly level, nothing worse than 1 in 240 being met 








Fig. S—NEWARK DYKE OLD BRIDGE 


was at the time resident engineer for the Middle 
Level main drain which was being constructed by 
Messrs. Walker and Burges, from the Ouse to the 
Upwell. This young engineer tackled the problem 
with energy. Following the example of Stephenson 
at Chat Moss, he immediately bought up all the 
faggot wood he could obtain, being so speedy in his 
operations that the dealers did not realise what was 
being done in time to put up their prices. With 
these and peat sods laid alternately, he formed rafts 
which he laid on the swampy ground, and gradually 
added weights on the top of them. In this way the 


with, and that only for about a quarter of a mile, 
but the country itself is undulating, necessitating 
moderate embankments and cuttings. Mile-post 108 
comes nearly in the middle of the Peascliffe tunne! 

967 yards long. From the northern portal of this 
tunnel the line is practically down hill all the way 
to Newark, 120 m. 8 ch. The stations passed are 
Barkstone (109 m. 54 ch.) and Hougham (111 m. 43 ch.) 
from both of which there are junction lines between 
the main line and a line running from Boston to 
Bottesford, and Claypole (115m. 30ch.). Just south 
of Newark a double-line branch runs in from Bottes- 
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OPENING from LONDON, 


To Barnet, Hitchin, Huntingdon, Peterborough, Boston, Lincoln, Sheffield, Hull, sides Leeds, 
York, Edinburgh, &c. 
TIMES OF DEPARTURE AND ARRIVAL OF TRAINS 
From the gth of AUGUST, 1850, until farther Notice. 
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London Time is kept at all Stations on the Railway. 
VORK,.—Passen: ill have time to book their places for the morth, on arrival at York 
Clase Tasson; cents edge . c north of York, going south, Violin giewstpme by the Train from Y. 9.45 o.m. 
CHILDREN, ee chil hog wader 3 years of age aro conveyed Free, and those above 3 and at rth Half-Fare. 
PASSENGERS (1 0: !y be bookw', at the intermediate Stations, conditidnally, on there being room in the Train, ow its arrival 
» _ Tiekets at One Fare and a Half for a Journey, and ereiiabte for 
DAY and MARKET TICKETS. bys it ae oo" Pts 










the same Duy, will ive i s to First and Class P: 
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y they are issued, or on the Monday following. nrhe Return Journe; oe! be with Day Tickets by Fa! Train 
ee jestination within that time. Passengers desirous of 


n before 12 o'clock on the same night, oven if i does 
wre required to take their ce Tickets to such Station on! Tickets cannot be Apested oapen by 
‘assonger may first Se ethan eh Tie ets must be taken to proceed by any subsequent Train. 

Thira Class Market Day Socuets arc issued by the Parliamentary Morning Trains from the Stations on the Great 
Northern Line every day to Boston po f to Mineola, which a oy holders to return home by any Train after noon, net being a 
Mail Train, oxoopt on Market Day, when they must return by the regular Market Train. 

i» 0 Carriages, at very reduced fares, are attached to Trains Nos, Band 6 gtitty and 8 and 8 up, between Boston and Lincom. 

PASS ENGERG, to ensure being booked, should be at tho Stations vive suNUTES earlier than the advertised times of departure. ‘The 
Doors of the Booking Offices will he close? punctnalty at the time fixed for the departure of the Train, after which no person ¢an be admitted. 
cn and Horses conveyed to and from all First Class Station, Passengers riding in their. own Carriages pay 
G ame having the care of Horacs will be charged according to the Carriage they ride in;, but when travelling in the same 
Sox with thoir Horaes, they will be charged Third-Class Fares. nem must be at the Station PIFTECN MINUTES 
before the time of starting rol the Trains, Carriage Tracks an ese Boxes are usually kept at all the Carri-:: Stations ; 
bat, to prevent dicappointinent, it is requisite that notice should be ; given the day previous at the Station where they will be required. 
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Tho Companies will make every exertion that the Trains shall reach the Stations at the times stated in this Billi, but they do not guarantee their arrival at these times, nor hold themselves responsible for delay. 
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LUGGAGE, —The Company is responsible for age, unless booked and paid for atverding te to se value. Each First and 
fecond Class P: i alowet 100 Tin and each ‘Third Loy + 56 the. weight of Luggage, free = being Mer- 
ehandize or other, will be charged. ended to 





> OF | articles carried fet hire or profit; auy Tecomm: 

dave their Names and Destinations clearly stated upon tbeir Layagagc, phe td notice the Number of the Van or Carriage ry or upun Which ft is placed, 
A Boon is provided at King’s Croes Stations white Lurgage, Coats, &c., may be deposited at a charge of Two-pence each. 
Parcels =) be lenge in London’ for this Railway at i eat gen! Lagos Offices :—At the Bort peck Moors Inxx, St. Martin’s-ie- 





Grand ; the Oxro rad Warwick Lane ; the Grorer Inx, Bo |, Gracechurch Serect ; the Fi & Por, Bishopagate Street ; 
Vax Orrice, Giltspur Street ; the Saracan’s Hrav, Snow til; tho Uid ar ‘Holborn ;* the Cross Kars, § Se. John Street ; the Peacock, 
slin ry Apieds Baar, Piccadilly ; Maton’ Viecadilly ; the Suir, Charing Cross; Moorn's Gagew Max & Srits, Oxford Street ; 





“Oxforil § 
PARCELS must be delivered at the respective Stations THX MINUTES before the departive of the Trains by whieh they are to be forivir.c. 
pr —All imformation supplied, and Goods and Parcels received by Mw, W. Sate, Company's Agent, at their Oftice, 7, Huinber-st 
mibsses will rev, on the arrival and departure of every. Train, between the Station = —— Cress and the Great Western, the 

oan ve pon and the London Bridge Railway Stations, Fare Sixpeice, iciuding 40 Ibs. of Taggag 
Private Flys or Broughams and Post Moracs are kept in readiness at te King’s Cros: Station. 
Smoking is strictly prolibited at the Stations or in the Carriages, under 1 penalty of 493. 
No GRATUITY, under any circumstances, is permitted to be taken }w any Servant of the Company. 
No Passenger will he allowed to enter a Carriage after the Train if in motion 
The Great Northern Hotel, adjoining the Statin: at Liovoln. is ope 1 day-& night for :2ssanzers to & from wg oe 
Refreshment Rooms: at the Pe erhorongh, Bocton, Ketford, ‘Doncaster and York 


Stations. 
(By Order) SEYMOUR CLARKE, General Manager. 
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ford, and just north of it the double-line branch of 
the Midland tailway is crossed on the level. Just 
north of this point is a bridge over the Trent. The 
origin: bridge at this point was of a most interesting 
characicr. It is more correct to say that there were 
two bridges, one for each line. Two views of them 
are shown in Figs. 8 and 9. ‘The span is 
9g2it.. which is the longest span on the railway. 
The bridge was designed by Mr. Cubitt, and we 
believe that it is unique—the first and last of its 
kind. It was built of cast and wrought iron, timber 
peing only used for the floor, 

Just beyond the bridge there are water troughs. 
which are supplied by a special pumping station. 
The linc is hereabouts practically level for six or seven 
miles, and the stations passed are Carlton (126m. 31 ch.) 
and Crow Park (127 m. 31 ch.). A climb of about 
four miles then begins first at 1 in 300 and then at 1 in 
200, Dukeries Junction is passed at 131 m. 21 ch. 

where there is an interchange station with the line 
from lincoln to Chesterfield—and Tuxford (131 m. 


73 ch From the 134th to the 138th mile-posts 
the vradients are down hill, and vary from 1 in 200 
to 1 in 178. At Retford (138 m. 49 ch.) the line is 
level, or nearly so. Here the Great Central line from 
(Grimsby to Manchester is crossed, and there is a 
connection branching off to it. It was at this point, 
it will be remembered, that the original ‘ loop” 


line ended. The stations of Sutton (141 m. 59 ch.), 


Ranskill (143 m. 76 ch.), and Scrooby from which 
there is a branch to a colliery, are passed, and then 
Bawtry (147 m. 56 ch.) is reached over a viaduct. 


From this place there is a single-line branch eastward 
to Haxey, and it is interesting as being the place where 
the water used in the works at Doncaster is procured 
and stored in a water tower. The last station south 
of Doncaster is Rossington (151 m. 25 ch.). Right 
away from Grantham to this point—some 46 miles— 

the line is only double, but between it and Doncaster 
there are always four, and in places as many as eight, 
parallel lines. At Blackearr Junction, just north of 
Zossington, a double-line branch—a Great Northern 
and Great Eastern joint line—runs in from Lineoln. 
Here also the line is crossed by the Dearne Valley 
and the South Yorkshire joint railways. Finally, 
Doncaster (155 m. 77 ch.) is reached. At this point 
there are numerous junctions with other lines, which 
we need not specify, and from it a line runs through 
Ardsley to Leeds (185 m. 57 ch.), and another through 
Shaftholme Junction to Selby and York. The 
famous Askern Junction, the original terminus of the 
line, which was described by Mr. Denison as ending in 
a ploughed field some four miles north of Doncaster, is 
in reality a most unromantic place. ‘There are now 
not even points and crossings to mark its position, 


TRANSVERSE 


| station on the company’s system. 





KING’S CROSS STATION. 
The present King’s Cross Station is the largest 
From an artistic 
point of view the actual building cannot be said to 
excel, but in this connection it should be remembered 
that its architect set out to design a building which, 
while performing its functions satisfactorily, would 
be as cheap as possible. This was because of the 
outery which had arisen among the shareholders of 
the London and Birmingham Railway at the cost of 


lamination breaking joint with that next to it and 
the whole being bent to the required radius just like 
a stretched bow. These principals were constructed 
on a platform on the ground, to which chocks were 
secured at intervals of 4ft. or 5ft., these being set 
out to a radius corresponding with the innermost 
layers of the planks, the first layer of which was 
secured to them by means of clamps. On this first 
layer a second layer or series of planks was laid and 
fastened with 3in. wood screws spaced 8in. apart, 








. Duan Ge 


Fig. 11—-OVERBRIDGE 
the ornamental archway at Euston Station, which is 
alone said to have cost £60,000. 

The architect of King’s Cross was Mr. Lewis Cubitt, 
nephew of Sir William Cubitt—he had been knighted 
in 1851—the engineer of the line, and the contractor, 
Mr. Jay. Sir William had boasted that a good station 
could be built for less than the cost of the Euston 
archway. His boast was not fulfilled, for it cost 
more than double this, and, in addition, some £65,000 
was given for the land on which it stands and for 
compensation, but, even so, Mr. Denison claimed for 
it at the time it was opened that it was ‘‘ the cheapest 
building for what it contains, and will contain, 
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Fig. 10O—KING’'S CROSS ROOF 


and a butting junction only is made with the rails 
of the Laneashire and Yorkshire Railway. 

With regard to the nature of the country between 
Grantham and Doncaster, it may be called fairly 
easy tor the most part, but in parts there had evidently 
been trouble owing to peaty and marshy land. At 
Doncaster itself the water level is very near the ground 


“uriace, while south of it, south of Bawtry, and in | 


the neighbourhood of Retford there are unmistak- 
thle evidences of peat. 

Pgs space but allow us we might have alluded to 
'e Company’s lines in the hilly districts in Yorkshire 

and Derbyshire, but, as it is, we must content ourselves 

W ith reproducing views of some of the viaducts, 

bridges, &e., later on in this Supplement, 


that can be pointed out in London.” The original 
station, which has, of course, been since largely 


added to, comprised two long platforms, one for out- | 


going and one for incoming trains, with fourteen 
lines between them. The whole was arranged in 
what were virtually two large sheds running side by 
side and covered by two roofs, each 800ft. long by 
105ft. wide and 71ft. high to the highest point of the 
roof, the two sheds being divided by a wall formed 
of piers and arches and covered by an arched roof 
in two spans. This roof was believed to be the 


largest of its kind in the world, and it had some dis- 


tinctly interesting features. The principals were 
practically entirely made of wood, being built up of 
a number of planks arranged in laminations, each 





AT PETERBOROUGH 


and this, in turn, was fastened to the chocks by means 
of clamps. The process was repeated till the whole | 
thickness of the rib was completed, care being taken, 
as we have said above, that all the planks broke joint. 
The ribs when finished were hoisted into place by 
three derricks, one placed against each wall and a third 
in the middle of the span. A band of wrought iron 
was finally placed round the topmost plank and bolts 
passed through both iron and wood in the centre of 
the rib and about 2ft. apart. These ribs, in their 
turn, supported the timber purlins which carried the 
roof covering. 

The very construction of the ribs or principals, 
which would naturally try to straighten themselves, 
made it necessary that the outer walls should be of 
great strength. On the western side there was, and is, 
a block of buildings serving as offices, and this made 
the wall on that side amply strong. But on the east 
side which faces what is now York-road, but which 
was then Maiden-lane, there was not enough room 
even to build strengthening buttresses. There were 
many who thought that this wall would not be strong 
enough to fulfil its duties, but it withstood the stresses 
for some eighteen years, when it was deemed to be 
unsafe to let it do so any longer in its then condition. 
As it was out of the question to strengthen the wall, 
it was decided in 1869 to renew the roof on this— 
the east side—and to put in a wroughtiron structure of 
the same radius. We are enabled to illustrate this 
new roof by an engraving showing a section through 
it—with internal and external end elevations to a 
smaller scale—these drawings being reproduced from 
engravings which accompanied a description of the 
work which appeared in our issue of January 2Ist, 
1870—see Fig. 10. 

The wrought iron principals or main ribs were 

formed and accurately curved, so as to fit in exactly 
between the old cast iron shoes built in the walls on 
each side, the cast iron spandril fillings of the old 
roof being cut shorter to suit the new wrought iron 
ribs. The intermediate ribs or rafters were of rolled 
iron 8in. deep, with top and bottom flanges 5in. wide 
and Hin. thick all over. The lower ends of these 
were fitted with new cast iron corbel shoes on stone 
templates built into the station wall, while the upper 
ends rested on T iron supports 5in. by 2in. by 3in., 
and had wrought iron brackets riveted on each side, 
which were also riveted to the purlin stiffeners. The 
main ribs were 20ft. apart centre to centre, and were 
erected by means of a special wooden travelling gantry 
which moved on wheels along the platforms, the 
traffic not being interfered with in any way. The 
| weight of one 20ft. bay was 17 tons 3 ewt. 2 qr. 14 Ib. 
|The alterations, which were completed in 1870, cost 
about £13,000, which was paid out of revenue. They 
were carried out by Mr. John Jay, of Euston-road. 
the original contractor for the old roof, under the 
| direction of Mr. Richard Johnson, M. Inst. C.F., 
| then the chief engineer of the line. 

The roof of the western portion of the station did 
not have to be renewed until 1886-87, the work in 

| this case being also carried out under Mr. Johnson, 
| and again out cf revenue, with some assistance from 
|a “contingent fund” which the company had by 
|that time accumulated. The work was done by 
|} means of the same gantry with which the first half 
| of the roof had been erected, the woodwork of the 
' gantry having been marked and carefully preserved, 
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during the sixteen years which had intervened. with 
4 view to this contingency. co 

, The act ual station as 1t now exists is very different 
which was opened in 1852. It has been 
ind altered several times, and the suburban 
wing added. At the present time the station now 
comprises twelve sets of lines running alongside 
platforms, the combined length of which is 2756 
yards, or 1.566 miles, as well as numerous interven- 
ing lines. The signal-box controlling it, contains 
140 levers, is the largest on the company’s system, 
and deals with over 450 trains per day. _As when 
the station was first opened. the general offices of the 
any still oeeupy the building on the west side of it, 
but offices for the engineers’ and other departments 
have since been built adjoining the whole length 


of the east wall. 


from that 
enlarged f 


comp 


THE CUFFLEY-STEVENAGE LINE. 

Some years ago now the company prolonged its 
Enfield branch to Cuffley, making a diversion and 
a new station at Enfield (9} miles), and making the 
following additional stations:—Gordon Hill (93 
miles), Crews Hill (113 miles), and Cuftley (134 miles). 
It is now engaged, as we have already said, on an 
extension of this line so as to pass to the westward of 
Hertford, to have a connection with the existing line 
to that place and to proceed from thence to join the 
main line again at Stevenage, a distance of something 


over 13aniles. The principal works on this new line, 


which is being laid as a full main line, and with a | 


ruling gradient of 1 in 198, are two tunnels, one 

the Ponsbourne—2684 yards long, and the other— 
the Molewood—364 yards long, and two viaducts. The 
first of these latter—143 yards long—is of brick, with 
fourarches of 45ft. span, one skew span of 48ft. I ]in., 





andtwo 45ft. span arches, carried on brick-faced con- | 


crete piers. ‘The other viaduct-—301 yards long 
first of all seven brick arch spans of 30ft. 9in.; then 


has | 


seven of 32ft. Gin.; then one steel skew span, 64ft. 10in. | 


on the skew and about 30ft. 6in. on the square ; and, | 


finally, six brick spans of 32ft. 6in. The first viaduct 
crosses the river Lea and the other the river Mimram 


and the existing branch line from Hatfield to Hert- | 


ford. 

In addition to these viaducts, there will be, in the 
Cuffey - Hertford portion, three underbridges and 
three overbr'dges, and in the Hertford-Stevenage 
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Fig. 12—-THE CUFFLEY-STEVENAGE EXTENSION 


portion as many as twenty-one under bridges and 
ten overbridges. The majority of these are either 
lor passing over or carrying roads, but in the case of 


one It comes where the new line passes under the | 


main line just before Stevenage is reached. 

Work is now in progress over the whole line. The 
contract for the portion between Cuffley and just 
beyond Hertford is being carried out by Robt. 
McAlpine and Sons, of Glasgow and London, and 
that between Hertford and Stevenage by H. Arnold 
and Son, of Doneaster. The longer tunnel and the 
two long viaducts come in the Cuffley-Hertford portion. 

The long tunnel is being bored from both faces 
and by means of five shafts, which vary in depth, 
the deepest being about 150ft. They are placed at 
distances of about a quarter of a mile apart, and 
faces are being worked in both directions, so that the 
total length to be bored at any one face is 220 yards. 
The material through which the tunnel passes is 
stiff blue clay, and it is being hand bored, the brick- 
work following closely on the excavation. The 
sections of both tunnels are the same, being oval, 
with a height of 25ft. Gin. and a width at the widest 
pomt of 27ft. Rail level comes 20ft. 9in. below the 
soffit of the tunnel. The brickwork ring is 2ft. 7}in. 
— saving at the invert, where it is two courses 
CSS, 

The accompanying sketch map—Fig. 12—shows 
the general direction taken by the line, and its position 
relative to the main line and to branches in the 
immediate vicinity. There are to be four stations, 
the first at Bayford, just beyond the long tunnel ; 


It is at this point that the steel span comes. 


| 











the next at Hertford ; and the others at Stapleford 
and Watton. The distance between London and | 
Stevenage will be practically the same by both the 
Hatfield and Cuffley routes. At Wood Green is 
the only point where the line is not laid as a main 
line. Here the down line has to climb at 1 in 58 
in order to pass in a shar}) curve over the main line. 


BRIDGES AND VIADUCTS. 


Among the bridges not already alluded to may 
be mentioned the River Don Bridge, north of Don- 
caster, which superseded an older structure. This 
bridge, which is shown in Figs. 31 and 32, is of 
185ft. span to the centres of the bearers and is 20ft. 
deep. Its construction is well shown in the engravings. 

Viaducts of different lengths and heights abound 
onthe line. The Welwyn viaduct, in addition to being 
one of the highest, is also one of the longest. Then 
there is the Giltbrook viaduct, which is on the Pinxton 


TABLE I, 
G.N.R Date. Builders. Description. 
Nos 
1-50 1847/9 Sharp Bros. and Co. 6-wheel single 
51-70 1848/50 R. and W. Hawthorn me ss 
71-75 1851 os 6-wheel 4-coupled .. 
76-90 1851 EF. B. Wilson and Co. i P 
91-99 1851 Longridge and Co. Crampton single 
100 1849 Bury and Co. .. 6-wheel 4-coupled . . 
101-11 1848 R. and W. Hawthorn Front-coupled goods 
116-120 1850 ‘5 6-coupled goods 
121-126 1848 Bury and Co. . .«. 4-wheel coupled 
127-132 1848.9 W. Fairbairn and Sons es a 
133 - Tayleur and Co, .. Front-coupled goods 
134-143 1850/1 R. and W. Hawthorn 6-coupled goods 
144-158 1850/1 Kk. B. Wilson and Co. = es 
159-161 Tayleur and Co, .. Front-coupled goods 
162 Kitson and Co... .. _— 
163 1850 R. and W. Hawthorn 6-coupled goods 
164 165 1852 EK. B. Wilson and Co. § 
166 1850 Shepherd and Todd 
167 1851 kk. B. Wilson and Co. 
168-197 1851 2 Po 
198 190 1852 W. Fairbairn and Sons : 
200 185] Longridge and Co. Crampton single 
201-202 1850,1 — EE. B. Wilson and Co. 6-wheel single 
203-214 1852/3 R. and W. Hawthorn - og 
215 1853 a 8-wheel bogie single 
216-217 - Ki. B. Wilson and Co. 6-wheel 4-coupled . . 
218-220 ms 4-wheel Crampton 
t. and W. Hawthorn 6-wheel single 
Ee. B. Wilson and Co. - a 
1855 R. and W. Hawthorn 6-wheel 4-coupled .. 
1860/1 Kitson and Co. . . 6-wheel single 
1860/1 Sharp, Stewart and Co. 
1860 R. Stephenson and Co. * me 
1865 Avonside Engine Co. .. Front-coupled tank 
1866 Sharp, Stewart and Co 6-wheel 4-coupled . . 
- Sharp Bros. and Co. 6-wheel single Se 
- E. B. Wilson and Co. 6-wheel 4-coupled . . 
1866 J. Fowler and Co. 
1867 Yorkshire Engine Co... em 2 
1866 Neilson and Co. .. Front-coupled tank 
1866 Avonside Engine Co. .. pa 
1853 W. Fairbairn and Sons _ 6-coupled goods 
K 1851/2. R. Stephenson and Co. 
318-327 1852/3. Nasmyth and Co. 
332 1853/4 t. and W. Hawthorn 
3: 1853 Kitson and Co... .. 
38-3 1854 KE. B. Wilson and Co. 
348-362 1854 Sharp, Stewart and Co. me 
363-367 1854 Vulcan Foundry Co. 
368-380 1853/4  E. B. Wilson and Co. 
381-385 1855 Kitsonand Co. .. .. % 
386-390 1855/6 | Sharp, Stewart and Co. 2 
391 1850 E. B. Wilson and Co. : 
392 1855 ” 6-wheel 4-coupled . . 
393 1855 ” 6-coupled goods 
394 1854 oe 
| 395-396 - Kitson and Co. 
| 397 —_ ” ais 
398-399 1863 Hudswell and Clarke .. 
400-409 1865 Kitson and Co. .. .. 
410-419 1865 R. and W. Hawthorn 
420-429 1865 Neilson and Co... .. 
430-439 1865 R. and W. Hawthorn 
440-449 1866 Neilson and Co. : 
450-455 1866 Vulcan Foundry Co. 
456-460 1866 Avonside Engine Co. .. 
461-469 1866 R. and W. Hawthorn Pt 
470-471 1867 Manning, Wardle & Co. 6-coupled tank 
472-473, 1866 Avonside Engine Co. .. 8-coupled tank 





This is no less than 1680ft. long, and it is | 
It is made up of forty-four spans, 
varying from 27ft. to 45ft., and is 58ft. high. Then, 
again, the Hewenden viaduct, which is in the 
Keighley district, is 970ft. long. It also is built on 
a curve, and has seventeen masonry spans of 49ft. 8in. 
each. Then there are two viaducts on the Enfield 
to Cuffley extension which are worthy of mention. 
The first is the Rendlesham viaduct, 552ft. long and 
69ft. high, with fourteen brick arch spans of 30ft. 
The other is the Sopers viaduct, which has a total 
length of 448ft. and a height of 58ft. It has eleven 
30ft. brick spans. A view of it is given in Fig. 34. 
Both these viaducts have been built within the last 
few years. A viaduct of another order is that shown in 
Fig. 33. This, which is in the neighbourhood of 
Ilkeston ix, as will be seen, a wrought iron structure 
carried on trestles. It is 1350ft. long between abut- 
ments, and has sixteen spans of 76ft. 7in. centres, 
one span of 50ft., one of 26ft., and one of 25ft. 


branch. 
built on a curve. 


List of G.N.R. Locomotives Built in the Years 1847-1866, During Mr. 


We must not, of course, forget to mention that 
the Great Northern Railway Company is part owner 
of the Forth Bridge. 


PERMANENT WAY. 


The length of the rails used by the Great Northern 
Company on all new work is 45ft. In all new work, 
too, the British Standard Sections are adhered to. 
Three weights of rail are employed, i.e., 100 lb., 
95 1b. and 851b. The 100 1b. rails are used on the 
main fast lines where the traffic is heaviest ; the 95 Ib. 
rails on the main branch lines; and the 85 |b. rails 
on the less important branches and goods lines. 
Creosoted fir sleepers are used, 18 to the rail length, 
the standard spacing being 2ft. 6in. In the same 
length there are thirty-two ordinary chairs, weighing 
503 lb., and four special chairs on each side of the 
joint weighing 571b. These latter chairs have a 
projection so as to permit the rail having a longer 


Archibald Sturrock’s Superintendence. 


Dia. of Dia. and 
driving _ stroke of Remarks. 
wheels. — cylindes. 
ft. in. inches. 
56 15 x 20 “Little Sharps ” 
6 0 16 =< 21 “* Small Hawthorns ” 
6 0 16 22 Mr. Sturrock’s first design 
6 O 16 22 99 ” 
6 6 16 21 Rebuilt as ordinary singles 
5 9 15 22 Rebuilt with plate frarnes 
5 0 15 24 — 
5.0 16 22 - 
5 0 15 24 Rebuilt as 6-wheel saddle tanks 
5 0 15 24 Rebuilt as 6-wheel side tanks 
5-0 15 22 Purchased from Peto, Brassey and Beit-, 
1849 
5 O 16 24 _ 
5 © 16 24 — 
5 0 15 22 Purchased from Peto, Brassey and Betts 
1850 
Purchased 
5 © 16 24 ” 
5 @ 16 24 99 
5 0 16 x 24 Purchased, solid dise wheels 
5.0 16 24 -— 
5 0 16 x 24 
5.0 16 x 24 - 
6 6 16 21 Rebuilt first as 4-coupled, then as 


ordinary single 


6 0 16 20 = =‘“‘Jenny Lind ” type 

6 6 16 22 - 

7 6 17 24 ~=Leading bogie 

5 9 16 22 Purchased from C. C. Williams, 1854 


Purchased from Ambergate, Notting- 
ham and Boston and E. Junction Ry. 


6 6 16 22 

6 3 15 20 

6 6 lus 22 

7 0 mw x 22 

7 0 17 22 

‘ne. 17 22 - 

5 6 163x 22 For Metropolitan service 

6 0 163 22 —_ 

5 6 Purchased from W. Yorks Railway 

5 6 or ” 

7 Oo 17 24 Afterwards converted to singles 

7 0 17 24 + o 

5 6 164 x 22 For Metropolitan service 

5 6 163x 22 

5 0 16 x 24 

5 3 16}% 24 

5 3 163 24 

s 3 16 24 

5 3 16 24 

5 3 16 24 

5.3 16 24 

5 3 I x 24 

5 3 16 x 24 

5 3 16 24 

5 3 16 x 24 

5.0 16 24 Purchased from Ambergate, Notting- 
ham and Boston and E, Junction Ry. 

5 0 16 24 * * 

5 0 16 » 24 

5 0 16 x 24 > * 

5 0 16 24 Purchased from Leeds, Bradford and 

Halifax Railway 

5 3 16 24 ” 

5 0 15 23 - 

5 0 16 24 Steam tenders 

5 0 16 4 

5 0 16 24 

5 0 Mm 3. 24 

5 0 16 x 24 

5 0 16 x 24 

5 0 16 x 24 

5.0 16 x 24 - 

£2 15 x 22 Purchased from W. Yorks Railway 

4 6 18} D4 Outside cylinders, condensing 


bearing on it. The sleepers carrying these speciai 
chairs are 8ft. llin. long, 12in. wide and 6in. deep. 
The ordinary sleepers are 8ft. llin. long, 10in. wide 
and 5in. deep. 


THE LOCOMOTIVES OF THE GREAT NORTHERN 
RATLWAY. 

THE locomotive history of the Great Northern 
Railway lacks for the most part the antiquarian 
interest attaching to so many of the railways of the 
United Kingdom. It ranges back no further than 
1847, by which date the individual firms of engine 
builders who at that time constructed virtually all the 
locomotives in use had evolved standard types which 
which were quite practical machines. The absorption 
or amalgamation of railway companies of different 
epochs and characteristics has been one of the most 
fruitful causes of the enrichment, from an antiquarian 
point of view, of the earlier history of many railways. 
and was almost entirely wanting in this instance. On 
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the other hand, the locomotives of the Great Northern and in 1850 a new arrangement was made whereby | develop the full capacities of the machine. Accord 


Railway have from the outset possessed an interest 
of their own. They have been, almost without 
exception, examples of first-class design, frequently 
much in advance of the current practice of their 
times. The geographical position of the railway has 
necessitated this comparative excellence, for the 
passenger traffic has always required express engines 
of good haulage capacity and high speed in order that 
the Great Northern Railway should perform its share 
of the partnership arrangement of the East Coast 
route to Scotland with credit, whilst the competition 
for the important mineral traffic arising from the 
northern and midland coalfields has equally created 











Mr. Archibald Sturrock was installed as locomotive 


engineer. 

In the meantime, however, the infant line 
provided with a number of locomotives for passenger 
and goods traffic. The first to be put to work 


formed a series of fifty single-wheel passenger engines | 
. | 


built by Messrs. Sharp Brothers and Co., of Man- 
chester, and, as can be seen from Fig. 1 on the accom- 


panying chart—page vi.—they were of the firm’s | 


well-known design of that period. It should be 
mentioned, however, that the compensating levers 
connecting the springs of the leading and driving 
wheels were not introduced until some time subse- 


was | 


ingly, it will be found that in all engines hui}; to his 
specifications there was an unusually large - 
of heating surface in the fire-box, and from t} 
he adopted what, for the period, was the 
tively high pressure of 150 Ib. 


TOVision 
Outset 
Compara. 
per square inch as 


the standard working pressure of all the boilers 
| constructed to his orders. 

The first passenger locomotives built wider jj. 
régime were twenty four-coupled engines. five of 


which were constructed by R. and W. Hawthorn 
and fifteen by E. B. Wilson and Co.; one of the lattep 


is shown in Fig. 4—page vi.  Followiny these 
though possibly they were ordered before Mr. si urroek 












































r 























Fig.35 N° 12/8.(/898) 


THe Encineer 


a demand for considerable efficiency and power in its 
goods locomotives. 

It may be said, with a fair approximation to truth, 
that the locomotive history of the Great Northern 
Railway falls naturally into epochs coterminous with 
the careersof its respective locomotive superintendents. 
Thus, omitting for the moment reference to the brief 
period prior to his taking charge, the late Mr. Archi- 
bald Sturrock introduced a somewhat heterogeneous 
collection of locomotive stock, constructed entirely 
by firms of builders, which were quite in accordance 
with then existing conditions, and which admirably 
fulfilled the requirements of the time. On his retire- 
ment, in 1866, Mr. Patrick Stirling found that a 
change of policy would be conducive to 
better results, and he not only inaugu- 
rated a system of standardisation in de- 
sign and details which was sufficiently 


more strenuous conditions of service as 
time went on, but he developed the re- 
pairing shops of the company at Don- 
caster into a constructive plant which, 
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quent to 1850, in which year the device was patented 
by Messrs. Hawthorn. A number of these * Little 
Sharps ” were converted into tank engines in 1852, 
and in 1863 some of the latter were further modified 
for use on the newly opened Metropolitan Railway. 
Still later, in 1873 and 1874, Mr. Stirling rebuilt 
several and utilised them on branch line services. 
Following the “Sharps ~~ came twenty more single- 
wheelers built by Messrs. R. W. Hawthorn, of New- 
castle-on-Tyne, which were of what may be called 
that firm’s standard design. 

The goods traffic was provided for by two classes 
of four-coupled engines, shown respectively in Figs. 2 
and 3, page vi. The former, fifteen in number, 
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engines built 


assumed office, were ten ** Crampton ” 
by Longridge and Co., which were similar in ccneral 


design to the well-known * Folkestone type on 
the South-Eastern Railway. They were not a success, 
and were subsequently converted, as regards nine, 
into the 2-2-2 type, whilst one went throuch the 
intermediate stage of 2-4—0 before reaching the 2-2-2. 
These ‘ converted Cramptons ™ did excellent service 
for many years. Mr. Sturrock designed twelve 
single-wheel express engines, which were delivered by 
R. and W. Hawthorn in 1852 and 1853. These 
were known as the “large Hawthorns,” are 
illustrated in Fig. 5—page vi.—but only three were 


and 


domeless, as there shown, the others having the flat- 
topped dome illustrated in Fig. 1-—page 
i. It was one of these engines which 
distinguished itself, when hauling the 


* Flying Scotsman,” by charging through 
a M.S and L.R. goods train at Retford 
































in the period from the latter part of 1867 
to the present date, has turned out up- 
wards of 1400 locomotives, in addition 
to an immense quantity of carriage and 








P — — es g level crossing, as so dramatically recounted 
} | by the late Mr. Michael Reynolds. 

S N R } A remarkable development of this 

(/ —— nN ———es type is shown in Fig. 6 page vi. 
: — which illustrates the locomotive © con 
a y 2 structed to prove to the directors of the 

\ O WG ( b O ‘ y a . ; 
Great Northern Railway that it was 
quite practicable to reach Edinburgh 





wagon stock. Towards the close of his 
career, however, the great increase in the 
speed and weight of express trains due 
to active competition of the various companies 
owning the main routes to the North brought about 
a condition of affairs which necessitated a com- 
plete departuer from the somewhat conservative 
traditions then existing. Thus, when Mr. H. A. Ivatt 


“THe 


took charge at’ Doncaster, in 1896, he was at once | 


confronted with the problem of bringing the loco- 
motive department into agreement with the require- 
ments of an increasing and ever more exacting 
traffic. It is quite possible that the present chief 
at Doncaster, Mr. H. N. Gresley, has, similarly, 
found his own set of new problems awaiting 
solution, and one might hazard a guess that they 
deal, among other matters, with the necessity for a 


Encinecr”’ Fic 37. N° 116.(1903) Seon 


were four-coupled in front, with trailing wheels, 
and were built by Messrs. R. and W. Hawthorn. 
The other class was of the well-known “* Bury ”’ type, 
having four wheels only, and of this class six engines 
were supplied by Messrs. Bury, Curtis and Kennedy, 
and six very similar in design by Messrs. W. Fair- 
| bairnand Sons. Mr. Sturrock subsequently converted 
these into tank engines with a pair of trailing wheels 
behind the fire-box. Next followed another Bury 
engine of somewhat unusual type—four coupled be- 
hind—for those builders, for passenger service. Of the 
other engines supplied to the line prior to Mr. Stur- 
rock’s first design were 31 six-coupled goods locomo- 
tives built by Hawthorn and Wilson respectively, 





















































Fig.38. N?/560. (/907) 


“Tue Encinece” 


more economical production of power, which at 


the present time is one of the desiderata in railway | 


economics. 

In the first few years of the Great Northern Railway 
Company’s history it can scarcely be said to have had 
a locomotive superintendent. During the space of a 
few months Mr. Cubitt, brother to the famous con- 
tractor, acted as adviser, and on his death Mr. 
Edward Bury. who had resigned his position as 
superintendent of motive power on the London and 
Birmingham Railway when that concern was amal- 


gamated with the Grand Junction and Manchester | 
| Railway. 


and Birmingham Railways in 1846, took charge. 


But his position was one of extreme delicacy, in view | 


of his dual capacity as an official of a railway company 
and a member of a firm of locomotive builders, 


Fig 


two of the well-known ‘‘ Jenny Lind * singlé-wheelers 
of the latter firm, and nine goods engines purchased 
from the contractors and from other lines. 

Mr. Archibald Sturrock entered on his duties as 
chief of the locomotive department in 1850, but it 
was not until the following year that the first engines 
built to his instructions were put into service. He 
had obtained ten years’ experience at Swindon under 
Mr. Daniel Gooch before taking up this new appoint- 
ment, and there can be no doubt that his training 
on the Great Western Railway was largely reflected 
in the practice he introduced on the Great Northern 
He, throughout his career, kept two things 


plainly in view, one being the vital influence of the 
fire-box in determining the capability of an engine, 
and the other the need of a high boiler pressure to 


from King’s Cross in eight hours by only 
stopping at Grantham, York, Newcastle, 
and Berwick. This service was not carried 
out, because there was no demand by travellers for, nor 
competition amongst the railways to give the public 
such accommodation. That is Mr. Sturrock’s own 
explanation of the genesis of No. 215, which was built 
by R. and W. Hawthorn and delivered to the company 
on August 6th, 1853. The engine represented a 
wonderful conception for that early date, with its 
leading bogie, 7ft. 6in. drivers, 150 Ib. pressure, and 
1719 square feet of heating surface. Truth to say, 
it was not an unqualified success at first. It had a 
tendency to leave the rails on small provocation, 
owing to the defective design of the bogie frame. 
which bound with the main frame when the wood 
filling of the sandwich frames was swelled by damp. 
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39. N° J. (1908) 


The blast pipe orifice, too, was at first far too small. 
The engine was broken up in 1870, and the driving 
wheels were utilised for a new engine, to which refer- 
ence will be made later. 

The goods service of the line was meanwhile being 
provided for. Mr. Sturrock’s first design of goods 
engine is shown in Fig. 7—page vi.—which illustrates 

one of thirty built by E. B. Wilson and Co., ten of 
very similar appearance being constructed by Win. 
| Fairbairn and Sons. Twenty with slightly larger 
wheels were also delivered by R. Stephenson and Co. 
| and Nasmyth and Co. respectively, all being supplied 
between the years 1851 and 1853. These were almost 
|immediately followed by sixty-three more of the 
| larger type built by R. and W. Hawthorn, Kitson and 
Co., E, B, Wilson and Co., Sharp, Stewart and Co.. 
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and the Vulean Foundry Company, which were | charged in the company’s books at a total cost of | bills were out of keeping with the extra power exerted, 
huilt between 1853 and 1856. | £35,000. These engines had several features of | due no doubt to the fact that the enginemen were 
About this time the Great Northern Railway | interest apart from their size, power, and handsome | not enthusiastic over the idea of having an additional! 
acquired from the Leeds, Bradford and Halifax | appearance. The fire-box was unusually long, and | “engine” to superintend. Moreover, the mechanical 


was divided into two compartments by means of a | 'success of the scheme was actually a drawback, 
longitudinal mid-feather, which increased the fire-box | for the new steam tender engines could haul loads in 
The | excess of the requirements of the day, and loads, 





Junction Railway five goods engines of various makes, 


and in 1855, on leasing the Ambergate, Nottingham | 



























and Boston and Kastern Junction Railway, it | heating surface to a total of 177 square feet. 
| crank jaws were provided with hoops. Furthermore, moreover, which at that date could not be accommo- 
: , : _. | the position of the leading wheels immediately under | dated on sidings or otherwise handled. Before 
/ G.N.R, Locomotives Designed by Mr. Patrick I 8 ; 8 
alo '. . OCF iis 8 6 , 4 Pe i CK . . | . . 
rapis: UT. ‘Stietng, B Built hae Veurs 18071896, "2° the centre line of the smoke-box should be noted, this | more than fifty of the engines had been delivered. 
2S | being a practice that was henceforth adopted for all | therefore, orders were given that the tenders still 
| ; . | six-wheeled passenger engines on the Great Northern | to be delivered were to be first stripped of their 
aod BSS) Railway. The next series of passenger engines was | steam gear, and in a few years’ time those already 
a £4 | = s= | of the four-coupled type illustrated by Fig. 10— 
Date, Description, | oS I“ ylinders. ‘6 | 4 Z | page vi. These engines were ten in number, and were | ™ bis taess eee a a ae oe ae 
- 4 = ‘ ‘ ‘ . ABLE Ed c INR. L olive 2 Mr. - si. 
|; Ae z 5% | built by Sharp, Stewart and Co. in 1866. They were | oe en ae = the Youre 1896-1911 . 
- | 5 | immediately followed by six still larger coupled 
-| fei ive ‘ N | engines built in equal proportion by John Fowler fee ae No 
is. | *Cougildl guammiemaaae | ce = of ogal 99 | and Co. and the Yorkshire Engine Company in 1866 | 1896 Coupled bogie passenger | 6 7) | 17}<26 400 11 
sent nde coupled mixed traflic [57 17 x24 1s} 46 | and 1867respectively. Fig. 11, page vi., shows one of | 1897 Coupled passenger .. ..| 6 7} 17} «26 1061 Lo 
467 *Six-coupled goods ..|51 | 17 <24 474] 20 |the three built by the first-named firm. For some | 1897 fSix-coupled goods tank... 4 7) | 18 «26 III) 12 
<i g Aa 17 x2 2 y : * | 1897 *Six-coupled goods tank .. 4 73 18 »~ 26 1201) 40 
1868 }Six- — ee. eis ea = waa . reason these fine-looking engines were not a success, | jg97 +Coupled bogie passenger | 6 7} 17} 26 «1301, 20 
245 CACLIE An . ” 4 dDZ . . . | — 2 2 = be = 
eo ee neo) eadial vere 57 | I7h24 126 13. their chief trouble apparently being constant fractures | 1897 }Ten-wheel bogie tank .. 57} 17) 26 1009) 10 
ix69 | Six-coupled goods 51 | 17 x24 369) 17 | of the coupling rods, and in 1873, 1875, and 1878 mpc — SS ee ee 2 Ar Fo I 
pits H sf J ‘ »! . . . °C : never i 7h ar 26 32 5 
1870 iSix-wheel single BEN ek 24 92 1 | they were gradually converted into single-drivers by ro oso sk ag : it | azixc26 1091) Lo 
re eae senger rh : 7 ro 261 4 Mr. Stirling, and in that form rendered efficient service | }g9g #Six-coupled goods 5 ll 17426 315! 10 
ike Six- comme mineral .. ..| 5 1 19 «28 174. G | for many years. While on this subject, it may be | 1898 *Six-coupled goods Lo a 17} 26 1101) 35 
4d ~ : . ol onger _ 2 - 1G 396 2 
1872 *Six-coupled saddle tank . | 4 1 16» 22 471) 2 added that most of Mr. Sturrock’s passenger engines, sae {Coupled bogie passenger — 6 2 17 si 1326 mi 
72 +Bogie well tank .. say eee 174 x24 | 120) 22 ae . a . ae ee 1898 Bogie single 4 mee i Tae © | 18 «26 266 1 
ae he oe ids of “ Sharpies ” 2 i314 | CSPet ially those illustrated in Figs. 9-11, page vi., | jg9g +Coupled bogie passenger 6 7 «174-26—«1341) 10 
as ¢ 8 Sharpies - < ° “a ° : . 2 —— 
a Six aad cattle pies $1 16 ~92 136, G | Were rebuilt by his successor, and with increased power | 1898 }Ten-wheel bogie tank 5 7$| 17}«26 (1501) 20 
IS74 tSix-coupled goods 5 1 | 17426 372 36 | performed useful work. — te — . 5 s . 24 a = 
‘ ; ® 7 2G f 4 +e OF s . 2b 345) 2H) 
1874 ‘Coupled passenger 6 7 | 14x26 86) 19 Reverting to the year 1863, as has already been | re Ssix. ee goods sai! izkx26 \1136 38 
874 +Six-coupled goods tank $7 17426 494) 35 . ‘ ieee A ERS | 1900 | “SLxX-coupled goods -- Oo |g 6g x oh 30! : 
te Front-coupled mixed trafic | 5.7 | 17) 24, 74] 25 mentioned, the Great Northern Railway was at that | 1g99 Coupled bogie passenger 6 74 | 17}% 26 1351) 10 
7 +Front-c ° “ é ae 2 | 25 | m 7 x | . Ce 3 
ta *Front-coupled mixed traflic | 5 7 | 17} 24 551) 50 date suddenly called upon to provide engine power , 1900 tAtlantic passenger .. «. 6 7} 18; - 949 - 
187 +Front-coupled saddle tank | 5 | 17326, 501} 4 | to work its trains over a portion of the Metropolitan | oo Oo nlad fons eso ; . od pos a = 
on . - . - 9 * 6 Se ° e . mp | if 1 ssenger ,. ee , -~ 26 366 2 
1877 +Bogie well tank .. - 57  Ii}x24 621) 26 | Railway, which occasioned some difficulty, as the | |. 2 aha, @ att Jie. ur Be: 
1878 +Front-coupled saddle tank. 51 16 $2 631i 2 | : ingles : | 1901 | tEight-coupled mineral .. 4 7} 19% x 26 401) 55 
1881 Coupled passenger. 67 17426 208) 9 | Company possessed no tank locomotives suitable | 1901 +Ten-wheel bogie tank ..| 5 7} 18 x26 1521) 30 
i881 +Six-coupled goods tank 17 | 17)» 26 672 43 for the purpose. As a makeshift Mr. Sturrock | 1901 nae ay goods tank ..| 4 74 opiate A 125) : 
1881 {Bogie side tank 5 1 | 17}x24 | 658) 16 | adapted some of the “ Little Sharps” pending the | '902 {Ten-wheel 4-cyl. passenger) 6 7} | (4) 15°20 271 
1882 *Six-coupled goods a 5 1 17} 26 | 716) 35 ° ; - lb ~ | 1902 {Coupled bogie passenger | 6 7} 17$%26 1386) Lo 
1982 | {Six-coupled saddle tank 11) | rhs 94 | opal 4 | COMStruction of a new type of locomotive specially 1902 +Atlantic passenger... ... 6 8 18} 24 251) 81 
182 +Front-coupled mixed trafic | 5 7 17424 | 103) 12 | fitted for the work. The new engines designed for | 1903 +Atlantic passenger .. 68 18324 252) 10 
1883 +Six-coupled mineral #7  17)%26 374, 8 | underground traffic are illustrated by Fig. 12—page laa Se tank . vy 0 aa . 
5 4 " ay + | i if 3 . ry - . . AT < 0 C Pa 2 . - ave 
1883 *¢ —_ : oe ; iS - Z is a vi. They were ten in number, built by the Avonside : Paces 1G 6% 261 
Hoe te spr ogg “— $11 | 18-28 ss jo Engine Company in 1865, and were fitted with con- 1905  *Atlantic compound .168 | p14 x26) 1300) 1 
1885 +Six-wheel single 771) 184-26 238 2 | densing apparatus. They were followed by a further ; 123 ig . 
Dee : Bg : Mee ; 905 é a7 ; 2; 2 
1886 +Six-wheel single 771 18) 26 234) 10 | ten built in 1866, five by Neilson and Co. and five !%2 [Rail motor coach 37 1o 16 2 
1886 , tSix-coupled goods 5 1} 17 26 , 791) 72 by : e x . a) ea # 1905 Rail motor coach . 37 10 It + 
1987 | {Front-coupled mixed trattic | 5 74 | 174x24/ 10 91 | PY the Avonside Engine Company, and for the most | |99  Six-coupled radial tank .. 5 8 17,26 © 190 31 
1888 +Coupled passenger .| 671! 17-26 210 56 | part these engines performed upwards of 30 years’ | 1907 +Coupled bogie passenger 6 8 17326 1396) 15 
1889 {Bogie side tank 5 7) 18 ~26 766 25 | honourable service in their original form and as rebuilt | |)7  tAtlantic compound --| 68 “i x20, 1421) 1 
890 +Six-coupled saddle tank 41 17 24 134 4 , > Stirli oe ; 
ar + Secommiel goods tank 47 17 6 | B54 7 by Mr. Stirling. . a .| 1908 FSix-coupled goods ..  .. 5 8 17] 15 
1891 *Six-coupled goods tank 471 | 17326 | 901] 20 In view of the constantly increasing volume of | 1909 +Six-coupled goods .. .. 5 2 173 20 
1892 x-wheel single ; 7 74 | 18}x26 871 11 | mineral traftic which was beginning to tax the loco- | 1910 +Superheater Atlantic =... 6 8 2: 10 
1892 7Six-coupled goods tank 47) 17$~26 921 10 | motive resources of the line, Mr. Sturrock made a ted See eee ee Paves 2 ols 
24) q 7 7 Dyn . 5 ° ‘ a ; 
1893 {Six-coupled goods tank 47} 18 = 26 961 20 | notable experiment. At the close of 1863 he con- * Built outside. + Built at Doncaster 
1894 +Bogie single 8 1f | 194% 28 1003) 6 ated tie teed : £ tl ly SI } Built in U.S.A. 
1805 Bogie side and well tank 5 74/18 x26 941} 4 | Verted the tender of one of the early Sharp passenger ” 
1896 ¢Six-coupled mineral 47} 174» 26 1021) 10 | engines so that it should be able to contribute to the | 
1896 <six-coupled wee tank 4 14 26 es . | tractive effort of the engine. For this purpose the | equipped had been * improved ~ out of existence by 
96 *Six-o 8 51] 74% 26 108 5 : 
me {Six-counied ee FE shoe yea} 12 wheels were connected by coupling-rods, the middle | Mr. Sturrock’s successor. 
, ° axle was replaced by a cranked axle, and a pair of In 1866 two powerful tank locomotives were 
rae? i aes steam cylinders with suitable steam pipe connections | obtained from the Avonside Engine Company for 
Built outside. + Built at Doneaster. 
were fitted below the tank. Furthermore, the exhaust | the purpose of dealing with the goods traffic between 
steam from these auxiliary cylinders was delivered | the overground railway beyond King’s Cross and the 
took over all the locomotives of that long-titled | to a tubular condenser inside the water tank. This | goods yards round about Farringdon-street and 
These were outside cylinder engines 


concern, They were nine in number, and consisted of | 


improvised steam tender proved so successful when | Blackfriars. 
I ] 


three Crainpton four-wheeled well tanks, one “large | used in conjunction with a goods locomotive that | with eight-coupled wheels, and are illustrated by Fig. 
Hawthorn” similar to Fig. 5, page vi., a ‘‘ Jenny | Mr. Sturrock ordered his next series of six-coupled | 14, page vi. They were fitted with condensing appa- 
Lind,” and the rest Wilson goods engines. ‘Two | locomotives to be equipped with steam tenders of | ratus in order to work through the tunnels. The 


passenger engines purchased about the same time 








his design, and an order for seventy new engines of that 

















‘only other locomotives placed on the Great Northern 


























were of the same general type as Fig. 4—page vi. type was put in hand. The engines were built by | Railway during Mr. Sturrock’s superintendence 
Some handsome four-coupled passenger engines Kitson and Co., R. and W. Hawthorn, Neilson and were two six-coupled goods tank engines built 
TABLE 1V.—JLeading Dimensions of Great Northern Railway Locomotives, Illustrated in Figs. 1—34, pages vi. and viii., and in Figs. 35 to 39 on page x 
Figuee 1 2 3 4 h 6 7 Ss i) 10 ll 12 13 14 15 16 17 18 19 2) 
Cylinders, diameter, in inches 6 6 | 8: 6| wi i | 1 | 163! 17-| 164| 7 | 163] 16] IR} | 17) «(7 | amyl Im] 

; stroke, in inches ... ae 20 24 24 22 22 24 24 22 22 22 2 2 | 2a} 24 24 Ww 26 24 24 
Driving x wheels, diameter, in feet ‘and ‘inches 5 6 50 50 60 66 76 DO 66 70 60 70; 56 50 46 67 $1 57 47 57 71 
Carrying wheels, diameter, in feet and inches : 36 36/50 36 40 1 3 50 10 45 40 3 10 50 46 4 : 51 37 5.7 41 4} 
Wheel l-base, in feet i a ee I ie 1440/78 '> 150 50 21 8$§ 156 9 180 171;181) 93 156/1510/ 17 9 156 152 15 6 | 203 17 0 
boiler pressure, in Ib. per square inch eee 150 150 159° 150 150 15) 150 150 159 150; 150 13 130 130 140 130 130 
Heating surface, fire-box, in square feet . z . 5S 7D 102 114 155 110 177 121 113.) «100 94 94 100 94 100 89 

és ‘is tubes, in square feet ... ... 690 895 904 874 1564 872 833 ~ 907 969 | 1450 991 985 975 743 S17 922 
. total, in square feet a 748 970 1006 988 1719 982 106) _- 1023 867 1082 | 1550 O85 1079 1075 837 917 1911 
Grate area, in square feet a — a 13-6 14-5 | 14.9 . 19-7 23-6 ~ 16-2 _— 14-0 16-4 
Weight in working order, in tons and ewt. 18 8§ 230 27 18 | 27 16 | 37 94 | 29 10 | 33 0 | 34 12 | 36 4 39 124) 6 O | 34 9F 3211 3118 400) 4113 33 
TABLE IV. (continued.) 
SOT ae Ce ee, a ae ae oe ee ee ee 3 31 | 32, 33 | Bt | 85 ee 
('y linders, diame er, RaSRIINRE AAO ee oN cae ce wt ‘ “‘W74 19 . 18 174 184 174 174 174 “183 18 my 18? 174 | 18 | 19# 19} § 18 
stroke, ininches .. ire sf 24 | 28 28 24 9 | 24 | Bw 25 24 26 24 S| 26 6S 26 25 26 
Driving wheels, diameter, in feet and inches... eee bee sky 51 81 41 i 74 h1 67] 673! 6 7 7 74 5 5 1 68 pte SH} SS 1S a8 a8 
Carrying wheels, diameter, in feet and inches ... ... ... 31 5 1 : . | $1 $14; 30] 373 37 5 7h + ; 51, 38 373] 4 74 | 48 a8 >8 »8 
Wheel-base, in feet and inches fee tae Ak 226 |}177)| 22 156/191 |226/)213/220 | 264 |230 | 156 | 264/27 3/156 | 78 | 232 233 | 163 
Boiler pressure, in lb, per square ee 130 140 140 140 160 149 170 170 175 170 170 175 170 | 170 175 175 170 l7v 
Heating surface, fire-box, in-quare fect... 81 | 112) 122 83} 109  — | 103] 120 | 140 126 103; 14t| 103; 103 | 137 137 120 | 120 
tube:, in square feet .. : a 806 | 1240 1043 715 | 96 830 | 1021 1130 | 1302 1144 1621 | 2359 | 1021 | 1061 | 1302-1302.) «1180 | 1130 
” total, in squure feet ... 0 0. 0... 887 1352 1165 798 | 1045 — 1124 | 1250 1442 1270 1124 | 2500 | 1124 | 1164 1439 1439 1250 1250 
Grate urea, in square fevt.. k{8-7 | 176 16-0 | 18-4 17-8 | 20-8 | 26-75; 23-2 | 17-8 | 30-9 | 17-8 | 17-8 | 24-5 | 24-5 19-0) 19-0 
Weight in workicg order, in tons and cwt. 40 Mi 00) 389 400/| 4013 504/447! 4710) 580 | 47 10/ 88 8/| 68 8 | 622 | 51 14 | 54 14 79:0 6517 | 46 14 
| H 
designed by Mr. Sturrock and built by R. and W. Co., the Vulean Foundry Company, and the Avonside , by Manning, Wardle and Co., of Leeds, and three 


Hawthorn in 1855 are illustrated by Fig. 8—page vi. 
"hey were six in number, and were followed by 
'welve single-wheelers—Fig. 9, page vi.—which are 
eenerally considered to be Mr. Sturrock’s master- 
piece in design. They were built by Kitson and 
Co., Sharp, Stewart and Co., and R. Stephenson and 
(o., during the years 1860 and 1861, the twelve being 


Engine Company respectively, between the years 
1865 and 1866; one of them, with its tender, 
represented by Fig. 13—page vi. Before the order 
was completed, however, Mr. Sturrock realised that 
while the addition of steam power to the tender was 
quite successful from a mechanical point of view, it 
has serious economic disadvantages, for the repairs 


| passenger engines purchased from the West Yorkshire 


is Company. 


Mr. Archibald Sturrock retired from the service 
of the Great Northern Railway in December, 1866, 
| while still in the prime of life, and he was succeeded 
‘by Mr. Patrick Stirling, who had for thirteen years 
previously been employed in a similar eapacity on 
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Fig. 13—No. 1452 (1910) Fig. 14—No. 401 (1901) 
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the Glasgow and South-Western Railway. ‘The | 149 engines of this type were built at Doncaster or | goods tender engines, but subsequently engines were 

by outside firms, differing only in details and with | 
but slightly increased dimensions of cylinders and | 
boiler in the later examples. 

Mr. Stirling’s first design for a six-coupled goods 
engine 


chief of the locomotive department speedily | 
put a stamp upon all engines built to his orders which 
was quite distinctive. ‘‘ He decided that all six- 
wheeled express passenger locomotives should hence- 
forth have inside bearings only for the driving or 


new 


illustrated by Fig. 16—page vi.—which 
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Fig. 23—-SMALL ATLANTIC CONVERTED IN 1911 
driving and coupled wheels, as the case might be, and | represents one of a series of twenty built in 1867 and | 


outside bearings only for the smaller carrying wheels. 
For goods, mixed traffic, and tank engines he adopted 
inside frames and axle bearings throughout, reinfore- 
ing the running and footplates by means of a deep 
angle iron outside the wheels, extending from one 
buffer beam to the other. In place of the various 
types of boiler hitherto in use he adopted one dis- 
tinctive pattern—with slightly varying dimensions 
to suit different classes of locomotives—having three 
telescopic rings, with the fire-box casing fitting over 
the largest one. Externally the result was a flush- 
topped boiler having at the leading end a smoke-box 
of great neatness by reason of the employment 
of countersunk rivets. Once for all, Mr. Stirling 
discarded a steam dome, substituting for it a per- 
forated pipe running the whole length of the boiler 
and having the regulator fitted inside the smoke-box. 
Achimney of distinctive design, and a handsome brass 
casing for the safety valves, placed rather to the rear 
of the centre line of the fire-box, were the only pro- 
jections allowed along the top of the boiler during 
the many years of Mr. Stirling’s reign. Over the 
footplate he provided a much-needed cab for the 
enginemen, and this also, after a short tentative use 
of a trial pattern, soon became standardised. As 
time went on the locomotives to be built were still 
further brought to the pitch of economic perfection 
by the introduction of standard types designed on 
the interchangeable system. The same size of boiler 
was adopted for various classes, details of the cylinders 
and motion became common to several different 
types, and so on through the whole gamut of design. 
And with all these improvements came an almost 
painful degree of neatness of appearance. The open- 

















1868, by John Fowler and Co. and Neilson and Co. 
respectively. This diagram shows 
with the earlier pattern of cab and safety valve, 
but apart from those details the figure may be taken 


these engines | 


as representative of the 205 engines of this class built | 


between 1867 and 1897. and, with a necessary allow- 


built with 4ft. 6in. wheels to the number of 158 
| (including the eight already mentioned), of which 
| 123 were built at Doncaster and 35 by outside firms. 
The type is illustrated by Fig. 18, p. vi., which shows 
an engine built in 1877. 

Further engine power being required to work the 
passenger traffic to and from Moorgate-street over 
the Metropolitan Railway, Mr. Stirling, in 1868, 
supplemented the radial well tank engines of Mr. Stur- 
rock’s design, previously illustrated by Fig. 12, p. vi, 
by designing a similar class embodying his own ideas. 
This type is illustrated by Fig. 19—page viii—and 
it will be noticed that the engines were provided 
with short chimneys in order to clear the Metro- 
politan loading gauge. Thirteen engines of this 
type were built at Doncaster, and all but two were 
fitted with condensing apparatus, the two not so 
fitted being sent to the West Riding division. 

Mr. Stirling’s preference for single-driving express 
locomotives is a matter of historical knowledge, and 
it was not surprising, therefore, that before he had 
been in office more than a few months he had designed 
a new type embodying his favourite theory. The 
outcome was a series of twelve single-driver express 
engines built at Doncaster between the years 1868 
and 1870, which are illustrated in their original state 
by Fig. 20, p. viii. In 1870 also, when Mr. Sturrock’s 
fine bogie engine No. 215 was broken up, Mr. Stirling 
utilised the wheel centres for another single driver, 
No. 92, Fig. 2, p. i., of slightly larger dimensions 
throughour, This was the forerunner of another series 
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Fig. 25—EXPRESS SUPERHEATER ENGINE OF 1912 


ance for coupled wheels 6in. 
special mineral engines as well. 

This chronological account of the locomotives of | 
the Great Northern Railway has now reached a | 
critical point, for in 1867 the scope of the Doncaster 
works was enlarged so as to permit of the construc- 
tion as well as the repair of locomotive engines. 
From that date onwards by far the greater propor- 
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Fig. 24—EXPRESS GOODS ENGINE, 


work splashers, which Mr. Stirling affected in what 
may be termed his youth, had their openings gradually | 
blocked in, while newer engines simply had plain | 
semi-circular sheets above the running plate, with a 
polished brass rim running round the outer edge (see 
Figs. 3and 4, p.i.). No rod communicating between 
the footplate and any of the mechanism in front of the 
cab was allowed to be in sight if it could possibly be 
concealed behind the frames, the bearing springs were 
generally placed quite out of sight, and the two sand- 
boxes on either side of the driving wheels, which were 
soon adopted, still further served to give an air of 
simplicity and neatness to the whole machine.* 

The first locomotives built to Mr. Stirling’s design 
were twenty four-coupled passenger engines con- 
structed by the Avonside Engine Company and the 
Yorkshire Engine Company respectively, and delivered 
In 1867-8. Fig. 15—page vi.—illustrating these 
engines and subsequent passenger engines of the | 
same general type, does not represent the pioneer | 
engines as they were originally designed. The cab 
is of a later pattern, and the safety valves are of the | 
Ramsbottom type, replacing the original spring | 
balance type. On the other hand, while typical of | 
Mr. Stirling’ s four-coupled passenger engines generally, | 
Fig. 15 does not exhibit the extreme neatness of design | 
which characterised later engines of the class. (This 
will also apply to several succeeding illustrations of 
early types of Mr. Stirling’s design.) Altogether, 
between the years 1867 and 1897 no fewer than | 


The Locomotives of the Great ‘Northern Railway, id by George 
The Locomotive Publishing Co., Ltd. 


Fre sderick Bird, sine 


traffic. 


1913 


tion of the engines of the Great Northern Railway Co., 
have been built in its own works—in the ratio of 
13 to 3. Doncaster No. 1 engine was delivered on 
the rails towards the close of 1867, and was of a new 
type, front-coupled mixed traffic. 
by Fig. 17—-page vi.-—— which represents it as origin- 
ally built. Engines of this type were subsequently 


Working Pressurs 170 las. per Sq. in 


smaller, for eighteen | of single drivers, which are illustrated by Fig. 26 
| Vill. 


| and a few minor details of design. 


p. 
and Fig. 4, p.i., and will be referred to later. 


In order to maintain chronological sequence, 


| reference must now be made to Mr. Stirling’s master- 


piece, the famous 8ft. single-driver bogie express 
locomotive, which was introduced in 1870. The first 
engine of this well-known type is illustrated as origin- 
ally built by Fig. 23—page viii. The engines of this 
class were the bane of theorists, for they persisted in 
performing feats which were said to be impossible. 
For many years locomotives of this type headed 
all the important express trains of the Great Northern 
Railway, and did their work well and economically. 
But they became outclassed in the end, and at the 
present time forty-three years after the first introduc- 
tion of the type, there are not more than two or three 
in existence. No. 1, strangely enough, is one of the 
survivals, though in retirement. In all, fifty-three 
of these engines were built at Doncaster during the 
period from 1870 to 1895, the only difference between 
No. 1 and No. 1008 being in the dimensions—chiefly 
as regards the cylinders—the weight, which increased 
gradually from 38 tons 9 ewt. to 49 tons 11 ewt.. 
The first forty- 


| seven of the class had 18in. by 28in. cylinders, and 


| sixth having }in. less diameter. 


It is illustrated | 


five of the latest had 19}in. by 28in. cylinders, the 
Strangely enough, 
these later engines had less total heating surface than 
the earlier engines. 

Fig. 21—page viii.—illustrates .a type of bogie 
well-tank locomotive designed by Mr. Stirling for 


| working the suburban traffic both above and below 


ground. It was practically a development of his pre- 
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Fig. 26—2-8-0 GOODS ENGINE OF 1913 
built to the total number of 154, of which 104 were vious design, illustrated by, Fig. 19. p. viii. Between 


built by the railway company and 50 by outside 
firms. 

The next type introduced by Mr. Stirling was | 
a six-coupled tank engine designed to work goods 
The first eight engines of this type had 5ft. 
coupled wheels, and were generally similar to the 


the years 1872 and 1881 no fewer than 48 of these 
engines were built at Doncaster, of which 27 were 
specially fitted with condensing apparatus and 
shorter chimneys to allow of their working over the 
lines of the Metropolitan Railw ay. 

Six six-coupled mineral engines of exceptional 








xiv—(i.N.R. Supplement 


TH-E ENGINEER 











Nov. 28, 1913 


— 





years 


power were built at Doncaster between the 
99 


1871 and 1874. They are illustrated by Fig. 
page viii. In external appearance they were similar 
to Mr. Stirling’s standard goods engines, but they 
were larger and heavier, and instead of 17in. by 24in. 

later 17}in. by 26in.—cylinders, they had 19in. by 
28in. cylinders, while their adhesive weight was about 
74 tons more than that of the goods engines of the 
same date. Strange to say, the efficiency of these 
engines militated against their practical success, 
as the loads they could haul were in excess of the 
accommodation available, notably at the double 
level crossing at Lincoln, through which place these 
engines worked. Thus they had to be taken off the 
particular service for which they were built, and trans- 
ferred to other work. 

Fig. 24, p. viii., illustrates one of six little passenger 
tank engines which were built for local services in 
1876-8. They were of a rather unusual type, having 


. 


of exceptionally handsome appearance and almost, | 


if not quite, equal efficiency with the bogie engines, 
at considerably less initial cost. In all, twenty-three 
engines of this type were constructed at Doncaster, 
in three series, between 1885 and 1894, and they 
shared with the 8ft. singles in the conduct of the 
fastest express traffic on the line. One of the later 
series is illustrated by Fig. 26—page viii. 

The foregoing brief list practically exhausts the 
chronicle cf locomotive production so far as Mr. 
Stirling is concerned. He died on November LIth. 
1895, and was succeeded by Mr. Henry Arthur Ivait, 
who, however, was not able to assume full charge 
at Doncaster until well on into 1896. He had 
already made for himself an enviable reputation 
while holding a similar position on the Great Southern 
and Western Railway of Ireland. Mr. Ivatt was at 
the outset confronted with a need for a considerable 
increase in locomotive power. For some few vears 








lt is illustrated by Fig.” 31, page viii., and }j 27 
below. The type was ‘subsequently repeated t 
the number of twelve in all, and these engines hive 
performed good work within the limits of their 


ca- 


pacity, but they are, of course, outclassed in |; wuling 
the heaviest trains under unfavourable conditions of 
weather, and_ it is unlikely that any more single 

gle- 


wheel engines will be built for the Great N, 
Railway. 


rthern 


For local passenger traffic Mr. Ivatt built 2 series 
of 4-4-2 tank engines with inside cylinder Ten 
of these were built in 1898, and proved so useful that 
a further series to the number of fifty was }uilt 
fitted with shorter chimneys and condensing ay) ratus 
for working through traffic to Moorgate-str: and 
South London via the Metropolitan Railway. Qne 
of the condensing class is illustrated by Fig. 34- 


page vill. 


In 1902 the need for greater tractive effort in: loco. 





Fig. 27—No. 267 (1898) 


saddle tanks in combination with the 0-4 2 wheel 
arrangement. 

In 1874 Mr. Stirling had rebuilt the two Manning, 
Wardle tank engines purchased from the West York- 
shire Railway during the last year of Mr. Sturrock’s 
superintendence, and at the same time four other 
tank engines with 4ft. six-coupled wheels were con- 
structed at Doncaster. These little engines were 
originally designed for shunting work only, but they 
proved capable of handling local goods traffic also, 
and in consequence, when locomotive power was 
required for the conveyance of traffic to Thames 
Wharf, four saddle-tank engines of almost similar 
type were built at Doncaster in 1890 and 1892, with 
specially short chimneys. These are illustrated by 
Fig. 25, p. viii., which also serves to show the closed- 
in type of cab which was adopted on tank locomotives 
from 1881 onwards. 

In 1881 a new type of passenger tank engine for 
local and suburban services was brought out. The 
type is illustrated by Fig. 27—page viii.—which shows 
it to be of the front-coupled trailing bogie arrange- 
inent, with side tanks. ‘There were sixteen of these 
engines built, with 5ft. coupled wheels, and they 
were so successful that eight vears later, when more 
power was required for working over the Metropolitan 


prior to Mr. Stirling’s death the immense strides 
made in the weight of express trains had severely 
taxed the capacities of his two famous types of 
single-wheelers, which, in common with all engines 
of that class, performed excellent work under favour- 
able conditions, but were more easily “ foundered ” 
by adverse weather than were engines with coupled 
wheels. As will be seen later, Mr. Ivatt himself 
designed a large single-wheel express engine for special 
work, but with the exception of this not numerous 
class, he departed boldly from the traditions of the 
past, and provided all future express locomotives 
with four-coupled wheels. He made other drastic 
changes from the practice of his predecessor, notably 
in a freer use of the leading bogie, in the provision of 
a larger boiler with increased heating surface and 
higher working pressure, and in the use of a steam 
dome. Prior to 1897 no engine had been built for 
the Great Northern Railway with this fitting since 
the retirement of Mr. Sturrock in 1866. 

Mr. Ivatt’s first design was a four-coupled bogie 
passenger engine, which is illustrated by Fig. 28- 
page vill, It was really a development of the 2—4—0 
passenger engine, introduced by Mr. Stirling, with 
the modifications already referred to. In all fifty- 
one engines of this particular type were built up to 


(1898) 


Fig. 28-—No. 990 


motives induced several locomotive engineers to 
experiment with engines having more than the usual 
number of cylinders, and Mr. Ivatt designed an 
engine similar in design and details to his ** Atlantic” 
type introduced in 1898, but with four cylinders all 
connected to the leading driving axle. In common 
with other experimenters, however, he found after 
continued trials that the solution of the problem 
could not be obtained in that way, and after several 
modifications this engine was eventually rebuilt with 
two inside cylinders only. 

Meanwhile the demands of the traffic department 
were growing, and in 1902 an improved “ Atlantic” 
was turned out from Doncaster of largely augmented 
power. The cylinders, wheels, and frame arrange- 
ment were practically identical with those of the earlier 
class, but they were surmounted by a colossal boiler, 
having a total heating surface of 2500 square feet 
and a grate area of 30.9 square feet. This engine, 
which represents for the present the standard type 
of express passenger engine on the Great Northern 
Railway, was followed by others to a total of eighty-one 
in all. The pioneer of the class is represented }y 
Fig. 33, page viii.—see also Fig. 29 below. , 

Reference inay fittingly be made here to two 
developments of this class built in 1905 and 1907 











Fig. 29 -No. 292 


(1905) 


Railway, the same general design was adopted for 
new engines, the chief difference being in the in- 
creased diameter of the coupled wheels, 5ft. 6in. 
Kor this service twenty-five engines were built, 
with side tanks and condensing apparatus, between 
1889 and 1893, and four others, with shorter side 
tanks and a well tank over the bogie, were built 
two years later. 

Despite the success of Mr. Stirling’s 8ft. bogie 
engines, it has often been suggested that his choice 
of that design was dictated primarily by his liking 
for big wheels, and that the outside cylinders and 
leading bogie were adopted as the only apparent 
method of obtaining his desideratum. However 
that may be, the fact remains that in 1885 he intro- 
duced a class of express locomotive that had neither 
outside cylinders nor a leading bogie, but were 
enlarged reproductions of his original design for an 
express engine. In place of the 7ft. wheels of the 
type illustrated in Fig. 20, he adopted the 7ft. 6in. 
diameter first tried on No. 92. The boiler was of 
the same dimensions as was fitted to the 8ft. singles 
of the same date, and the result was a type of engine 


Fig. 30—No. 1300 


1899, the later engines differing from that shown in the 
diagram only with respect to the safety valve casing 
and the running plate, which was curved upwards to 
clear the coupling-rod cranks. 

A larger type of the same general design, the chief 
difference being in the boiler, was brought out in 
1898. The first five had the same straight running 
board as No. 400, but later engines to the number of 
sixty-five were built, with the appearance shown in 
Fig. 29—page viii. 

Towards the middle of 1898 Mr. Ivatt produced 
his first design for an express locomotive in the 


‘engine shown in Fig. 30, page viii., and Fig. 28 


above. He was, in fact, the pioneer locomo- 
tive engineer to introduce the “Atlantic” (4-4-2) 
type into this country, and vesults have abundantly 
justified the choice of this wheel arrangement, both 
on the Great Northern and several other railways. 


| which were swift to follow his lead. The smaller 


| type which was first introduced numbers in all twenty- 


one engines. 
In the same year an inside cylinder, leading bogie, 
single-driver express engine was built at Doncaster. 





COMPOUND 


(1905) 
respectively, in two locomotives having the samc 
general dimensions as the 251 class, but each fitted 
with four cylinders compounded. These two engines 
and a four-cylinder de Glehn compound built for the 
railway by the Vulcan Foundry, Limited, in 1905, 
have since been subjected to exhaustive trials alony- 
side the simple engines of the same general ty). 
and while showing a slight advantage in econom, 
this has not been so marked as to lead to a more 
extensive use of compounding (see Fig. 30). 
Turning now to the goods locomotives built duriny 
Mr. Ivatt’s superintendence. In 1897 he began to 
provide a new series of six-coupled saddle-tank loco- 
motives of the same general ty, e as those introduced 
by his predecessor. One of these is illustrated }) 
Fig. 35—page x. Altogether, ninety-two engines 
of this class have been built since 1897, fifty-two a‘ 
Doncaster and forty by Neilson and Co., R. Stephen 
son and Co., and Sharp, Stewart and Co. respectively. 
A number of six-coupled tender goods engines wer 
also built from 1897 onwards of the general appear- 
ance shown in Fig. 32, page viii. Of these eighty 
three were built by Diibs and Co. and Kitson and 
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('o., while thirty more were built at Doncaster. 
lo 1901 Mr. Ivatt designed an exceptionally 
powerful type of mineral engine with eight-coupled 


wheels, which is illustrated by Fig. 36, page x., and 
Fig. 14, page vill. In all fifty-five of these engines 
running, some cf the latest being provided 
with the Schmidt superheater. Bas aie 

Two years later a development of this type was 
introduced for the purpose of working passenger and 
is traffic over the severe gradients of the Metro- 


are now 


gooe 


tions to the locomotive history of the Great Northern 
Railway mention must be made, in passing, of the 
order for twenty ‘‘ Mogul’? (2-6-0) goods engines 
given to the Baldwin Locomotive Works, 
delphia, U.S.A., in 1899, at a period when British 
firms were being taxed to the utmost of their capacity. 
Reference should also be made to the rail motor 
coaches which were built in 1904 and 1905 to work 
local traffic on branch lines. Three petrol-driven 
coaches and six carriages provided with steam bogies 














Fig. 31-THE RIVER DON BRIDGE 


politan Railway. The boiler, cylinders, and wheels 
of the «ight-coupled engine were combined with side 
tanks fitted with condensing apparatus, and a bunker 
was placed behind the footplate, the trailing end 
being supported by a pair of radial wheels. The 
result was an engine, shown in Fig. 37, p. x. which, after 
trials, was found to be too heavy for the metals on 
which it was intended to work, and it was partially 
rebuilt with a smaller boiler and shorter side tanks. 
Eventually forty more engines of the type were built 
in accordance with the revised design, but they have 
all been removed from the London district and are 
working coal traffic over the northern part of the 
Great Northern Railway system. 

To replace the foregoing engines on the Metro- 
politan service Mr. Ivatt brought out in 1906 an engine 
of the type shown in Fig. 38, page x., and Fig. 15, 
page xii., which proved so well adapted to the work 
required of it that fifty-five more of practically the 
same dimensions have been built up to the present 
date. 

In 1908 a new class of goods engines was intro- 
duced for the purpose of working express goods and 
mixed traffic, which is illustrated by Fig. 39, page 
x., and Fig. 20, page xii. This class has 5ft. 8in. 
coupled wheels, and the details of the cylinders, 
motion, wheels and boiler are the same as in the 
tank engines last referred to. At present there are 
twenty-five of this class in service, ten of which are 
fitted with the Schmidt superheater. 

\ year later another series of six-coupled goods 
engines, with similar boilers and cylinders, but with 
the standard 5ft. 2in. wheels, was brought out, and 
of these forty are now running, of which twenty are 
fitted with superheaters. 


were built to work between Louth and Grimsby, 
Finchley and Edgware, Hatfield and Hertford, Hat- 
field and St. Albans, Hitchin and Baldock, &e. 

Mr. H. A. Ivatt retired from the control of the 
locomotive, carriage and wagon department of the 
Great Northern Railway on September 30th, 1911. 


| of five, which are conversions from saturated steamers, 


the flat balanced slide valves have been retained, 


| which, owing to forced lubrication of their sliding 
Phila- | 


faces, are found to work quite well with superheated 
steam. In view of the fact that the piston valve has 
always been considered essential in high temperature 
steam engines, this discovery of Mr. Gresley’s that flat 
valves can be used without trouble is noteworthy. One 
of these engines (No. 1452) is shown in Fig. 13, p. xii. 

It may be of interest to glance briefly at the inter- 
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Fig. 32—THE RIVER DON BRIDGE 

vening history of Great Northern engines. No. 417 
was the first engine to be fitted with a superheater. 
In 1909 five eight-coupled goods engines—Nos. 451 (see 
Fig. 14, page xii. for type) to 455—were built, and 
have since been fitted with superheaters. Seven more 
old eight-coupled engines with cylinders 2lin. by 
26in. and sixteen engines with eylinders 20in. by 








Fig. 34--SOPER’S VIADUCT 


and was succeeded, by Mr. H. N. Gresley, who for 
six years previously had been in charge of the carriage 
and wagon department of the railway. He had 


gained his experience at Crewe and Horwich in similar 
capacities before entering the Great Northern service. 
At the time of writing Mr. Gresley has scarcely had 
time to make much impression, outwardly at least, on 
the 


locomotive stoek, but we ‘illustrate in two 
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Fig. 33--THE 


The employment of the Schmidt system of super- 
heating was first attempted on the Great Northern 
Railway in May, 1909, when one of the smaller type 
ot ~ Atlantic’ express engines was fitted. The 


result was so successful that in 1910 Mr. Ivatt put 
in hand a new series of the larger “‘ Atlantic ’’ type, 
equipped with the Schmidt system, and followed it 
With a series of fifteen four-coupled bogie engines 
siniilarly fitted. 

Before closing the account of Mr. Ivatt’s contribu- 


ILKESTON VIADUCT 


Supplements a goods and.a passenger locomotive 
which represent the latest designs on the Great 
Northern. The former is an Ivatt engine with a 


design. 

The former is the last of the ‘* Atlantics ”’ built at 
Doncaster, and brings the number of large engines of 
that type, including the four-cylinder locomotives, 
up to 91. Of these 16 are now fitted with super- 
heaters, and it is interesting to note that in the case 


26in., and flat valves, have also been converted, 
the total number of eight-coupled engines with super- 
heaters being now twenty-nine. 

We have already referred to some of Mr. Ivatt’s 
side tank engines. In 1911 ten more and in the 
following year twenty-five more were built. One 
of these engines (No. 1560), of which there are now 
fifty-six altogether, is shown in Fig. 15, page xii. 

The next passenger engines, after the ‘‘ Atlantics,”’ 
to be built with superheaters were 4-4—0’s. The 
boilers were of the same dimensions as the latest 
previous engines of this type (Nos. 41 to 50) built in 
1909. Fifteen of these superheater engines were built 
in 1911, and are numbered 51 to 65. An illustration 
of one is given in Fig. 22, page xii. A few particulars 
may be of interest. The boiler barrel is 4ft. in. 
diameter, and the tubes are nearly 10ft. din. long. 
The cylinders are 18}in. by 26in., and the driving 
wheels 6ft. 8in. diameter. There are 852 square feei 
of heating surface in the tubes, and 120 square feei 
in the fire-box. The area of the superheater is 
258 square feet. The grate area is 19 square fect. 
Working pressure 160 lb. These engines weigh 53 
tons 6 cwt. in running order, of which 18 tons 6 ewt. 
is on the leading driving axle. 

In the sane year a new series of six-coupled goods 
engines with 5ft. 2in. wheels was constructed. These 
engines have boilers and superheaters exactly the same 
as those just described, and are numbered 521 to 535. 
In 1912 ten more were built, and this year thirty 
more, making a total of 55. In the last forty the 
boiler is placed a little further back than in the first 
batch, but they are otherwise the same. One of the 
1912 engines is shown in Fig. 17, p. xii. It has 972 sq. ft. 
heating surface in thetubes, with 120 sq. ft. in the fire- 
box. The superheater area is 258 sq.ft, and the grate 
area 19 sq. ft. The cylinders are 19in. by 26in. 

In 1912 ten 0-6-0 express goods superheater engines, 
as shown in Fig. 18, p. xii., were built, and numbered 
71 to 80. They have 19in. cylinders and boilers the 
same as those of the 0—6—0 superheater goods engines 


| built previously. 
superheater added, but the latter is Mr. Gresley’s own | 


Our two Supplements show, as we have said, what 
may be regarded as the latest passenger and goods 
engines, though the former is one of Mr. Ivatt’s 
engines of 1910 with a larger superheater. It had 
originally eighteen elements, which have now 
been increased to twenty-four—see Fig. 25 p. xiii, 
The heating surface in the tubes is 1884 square 
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feet, and in the fire-box 143 square feet. 
heater has 570 square feet. 
square feet. 
the pressure 170 lb. 


The goods engine is Mr. Gresley’s own design, 
These engines were 
designed for dealing with the through heavy express 
goods trains, and are also very suitable for heavy excur- 
siontrains. Further engines of the same type, Fig. 24, 


and ten were built last year. 


The super- 
The grate area is 31 
The cylinders are 20in. by 24in., and 


18hin. by 26in., exactly the same as those of the 
4-1-0 passenger engine, and a superheater boiler of 
the same dimensions as those of the small ** Atlantics ”’ 
She has a total heating surface of 

and a superheater surface of 
her grate area is 24} square feet. 


and 0-8-0 types. 

1164 square feet, 
343 square feet ; 
She is illustrated by a diagram, Fig. 23, page xiii. 


Another interesting change has also been made. 
The boiler capacity of the small 4-4-0 engines with 


== 
quality throughout. Not only does the company 
make its own coaches, but also a proportion of oe 
which run on the East Coast Scotch route. It — 
not be necessary to describe the appearance of Pa 
passenger coaches, with their polished teak panelli : 
-they are too familiar to everyone for that to es 
necessary—but we reproduce a certain number »” 
photographs showing some of the latest types > 
some of the passenger rolling stock. Ty) Royal 

















page xiii., are now under construction, but they are 
being fitted with a larger boiler containing twenty- 
four superheater elements and having a total heating 
surface, including superheater surface, of 2003 square 
feet, as compared with a heating surface of 1420 
feet. These engines are fitted with Wal- 


square 
valve gear, the arrangement of which 


schaerts 


Fig. 35--THREE-BOGIE TWIN COACHES 


6ft. Sin. wheels, and of the 0-6 0 type with dit. 2in. 
wheels, having proved rather inadequate, several 


engines of both classes have been fitted with boilers 


3in. larger in diameter—4ft. 8in. in place of 4ft. 5in.— 
with satisfactory result. The 4ft. 8in. boiler has also 
replaced the 4ft. 2in. boiler on the side tank engine 
0-8-2 type working in the Colwick district. —see 

















Fig. 36--THE ROYAL SALOON 


departs a little from the ordinary. The weight of 
the combination lever and the forward end of the 
radius rod is carried by a small crosshead, which 
slides in an extension of the back steam chest cover. 
The other end of the radius rod, instead of being carried 
by a link from an arm of the reversing shaft, is 
extended beyond the quadrant link and carried on a 
slipper block which is attached to an arm at the end 
of the reversing shaft, the object of this arrangement 
being to reduce the amount of the slip of the radius 
block in the quadrant link. The front end of the 
engine is carried by the arrangement of pony truck 
patented by Mr. Gresley, which has top and bottom 
bolster carried on swing links. The object of this 
arrangement is to equalise the weight on the pony 
truck wheels when passing round curves. 

We give also a diagram—Fig. 26—of a 2-8-0 engine, 
some of which are being built at the present time and 
will very shortly be in service. These engines have 


pony truck and valve gear similar to the 2-6-0 
engines. They are fitted with superheaters with 


twenty-four elements, 570 square feet, and also with 
Weir pump and feed-water heaters. The tube 
heating surface is 1922 square feet, the fire-box 
162 square feet, and the grate area 27 square feet. 
The total number of engines fitted with superheaters 
is, up to date, 139. They are classed as follows :-—— 


Small *‘ Atlanties” .. . 7 —— _ 4 
Large *‘ Atlantics” . ate ast . A 
0-8-0, goods i 29 
4-4-0, passenger = is ; ‘ a. a 15 
(0-6-0, 5ft. 2in. goods oe 7 one R : 55 
0-6-0, 5ft. Gin. mixed <a. (se he. se ox OS 
2-6-0, Sft. Gin. express good~ .. .. : - 1 
Amongst the small ‘ Atlantics”’ is included 


No. 271, of 1902, which was originally a four-cylinder, | 
but, proving unsatisfactory, as already mentioned, | 
She has now a pair of eylinders | 


was converted in 1911. 


Fig. 16, page xii. The coal bunkers have also been 
altered so as to enable more coal to be carried with- 
out obstructing the view of the driver. 

For the present the locomotive history of the 
Great Northern Railway concludes with these brief 


Coach—shown in Fig. 36—is a magnificent example 
of the coachbuilders’ art. Its underframe will a; 
once attract attention. Then, too, there is shown jin 
Fig. 37 the company’s standard third-class dininy 


car, and in Fig. 35 an example of twin coaches carried 
on three bogies in accordance with a patent of Mr, 
Gresley. As shown, it is applied to East 
joint stock for fast passenger service, but the system 
is being most successfully employed in suburban 
trains, and Mr. Gresley has also by its means trans- 
formed some of Mr. Stirling’s old eight-wheeled rigid 
coaches, replacing the eight pairs of rigid wheels in 
two coaches by three four-wheeled bogies, both 
coaches articulating on the centre bogie. 


Coast 


CONCLUSION, 


In conclusion, we have to tender our sincere thanks 
to the General Manager, Mr. C. H. Dent, to the Chiet 
Engineer, Mr. C. J. Brown, and to the Locomotive 
Engineer, Mr. H. N. Gresley, who, with their respective 
staffs. have rendered us great assistance and afforded 
us all the information asked for. Without their 
willing co-operation our task would have been fruit 
less. 

We would also draw attention to the engravings 
representing various parts of King’s Cross Station 
and the timber bridge over the river Witham at 
Bardney, which accompany this supplement. ‘These 
engravings have, by the kind permission of Mr. Dent, 
been reproduced from some excellent water colow 
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Fig. 37--THIRD CLASS DINING CAR 


remarks, It has been impossible within the limits 
imposed to do more than present a mere cata- 
logue of the various types of engine that have 


been placed on the metals since the opening of the 
first section of the line between Grimsby and Louth 
on March Ist, 1848. But as a supplement to this 
necessarily meagre information a series of tables is 
added on another page giving more detailed par- 
ticulars of the older engines, which will, undoubtedly, 
supply some of the deficiencies that are apparent in 
the foregoing chronological narrative. 


ROLLING STOCK, 


The Great Northern rolling stock is of first-class 


drawings which were executed in the early “‘fifties id 
and which are now preserved at King’s Cross Station. 

We should have liked, in order to make this supple- 
ment the more complete, to have added an account 
of the great races to Edinburgh and Aberdeen, which 
took place in the years 1888 and 1895 respectively. 
Adequately to describe these historical struggles 
between the East and West Coast routes would alone 
however, have required nearly a full supplement, 
and we have, therefore, reluctantly had to hold our 
hand. But the story has been told elsewhere and in 
our own columns of the periods in question the races 
were dealt with at length by the able pen of the late 
Mr. Charles Rous Marten. 
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SWAINGRAVURE 


ORIGINAL LOCOMOTIVE SHED AT KING’S CROSS. 








SWAINGRAVURE 


TRANSVERSE VIEW OF KING’S CROSS GOODS SHED. 
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SWAINGRAVURE 


EXTERIOR OF KING’S CROSS GRANARY. SHOWING CONNECTION WITH CANAL. 
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SWAINGRAVURE 


INTERIOR OF KING’S CROSS GOODS STATION, SHOWING CONNECTION WITH REGENT’S CANAL. 
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ene 
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The Ais Gill Report. 

Mason PRINGLE’S report on the Midland 
Railway accident at Ais Gill appeared last week, and 
set at rest onee and forall two points which have been 
sass discussed. The first is the question of responsi- 
pility. Major Pringle brushes aside the red herrings 
which labour leaders had dragged across the trail. 
Full responsibility for the accident rests on the driver 
of the second express, who, without any doubt at all, 
ran through his signals. The reason of the stopping 
of the first train and the troubles with the second 
re wholly secondary details, which are worth 
considering, but which are in no way to blame for 
the collision. Haa the driver looked at his signals, 
or had he driven cautiously when he recognised that 
he had passed them, the accident would not have 
occurred. The second point is the question of fire. 
After considering all the evidence with care, Major 
Pringle decides that if fire was started by gas at all, 
it was extinguished by the chemical engines before 
it had time to get a firm hold. The fire that wrought 
such havoc with the wreck occurred ten or fifteen 
minutes Jater, long after all the gas was exhausted, 
and was caused by the wreckage heaped round the 
engine and, by that time thoroughly dried, taking fire 
from the hot coals or ashes thrown out of the fire-box. 
Additional weight is added to this judgment by the 
fact that it is against Major Pringle’s predilections, 
which, as the report shows, are strongly in favour of 
electric lighting. 


engine a 


The Stranding of the San Giorgio. 


Tuosr who believe in the elfish freaks of 
Fate, whether they be Englishmen who wince at 
the word “ unlucky’ or Neapolitans who shudder at 
the iettatura, may derive encouragement for further 
grim researches from the stranding of the Italian 
protected cruiser San Giorgio for the second time. 
There is indeed something uncanny in the seemingly 
fortuitous combination of blind chances which has 
twice immobilised that vessel in little more than two 
years. ‘To bringanaccusation of incompetence against 
the officers of the Italian navy would be a mere sign 
of ignorance on the part of the person who preferred 
the charge. A year and a-quarter of difficult and 
uninterruptedly successful manceuvring during the 
late war, a year and a-quarter passed with lights out 
on the half-charted coasts of North Africa and in the 
Higean Sea, have rendered the personnel of the 
Italian navy unquestionably efficient. On the 
night of November 2Ist, when the San Giorgio 
went at Santa Agata, near Messina, 
the ship was in command of Comandante Cacace, 
an officer of exceptional qualities, and had besides on 
board Admiral Cagni, commander of the Duke of the 
Abruzzi’s polar expedition. Whether one or both of 
these two gentlemen—as is at present reported in the 
Italian papers—was on the bridge at the moment 
of the accident, will be made clear by the official 
inquiry. The position of the ill-fated vessel, whieh is 
aground for a considerable portion of her length on 
gravel and points of rock, seems, from the accounts, 
to be less serious than it was in August, 1911. The 
subject is further touched on in another part of this 
issue, 
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The Stone Dust Remedy. 


THE fifth report of the Explosions in Mines 
Committee, published during the month, contains 
really very little that is fresh from the scientific 
point of view. The efficacy of shale or other inert 
dust in preventing or stamping out an inflammation 
of coal dust has long been known, ana was carefully 
studied at Altofts by the Committee of the Mining 
Association of Great Britain. For a while the “ stone 
dust remedy ’’ was under suspicion. It was admitted 
to be of value where coal dust was concerned, but the 
belief got abroad that if applied in mines it would 
tend to aggravate the chances of a fire-damp explosion. 
The Home-office Committee's third report showed that 
this belief was wrong, and that it originated in certain 
results obt ained in 1880 by Sir Frederick Abel when 
using imperfect experimental apparatus. The fifth 
report is therefore primarily concerned merely with 
the question of how much inert dust should be 
employed. After considering the results of many 
®*xperiments carried out at Eskmeals—which experi- 
ments, by the way, do not, so far as we can gather, 
reveal anything not known previously—the Com- 
mittee concludes that a 50 per cent. mixture of inert 
dust and coal dust seems desirable. How often the 
Pimps roadways are to be dressed, how the dust 
tg = applied, and what dust is to be used, are left 

Specified, as the report is largely of a preliminary 





and provisional nature. The point of importance 
to notice is that the stone dust remedy as an alterna- 
tive to watering is recommended as fulfilling the 
requirements of Section 62, (3) and (4), of the Coal 
Mines Act, 1911. The remedy is to be applied in 
such a manner that “ at no time shall such fine dust 
as is capable of being raised in suspension from the 
exposed surfaces of the roads contain less than such 
a quantity of incombustible matter as will make a 
mixture yielding on incineration at least 50 per cent. 
of ash.” 


Railway Hours and Wages. 


A stEP towards the eight hours day, which is 
the constant theme of the railway unions, seems to 
have been made by the decision reached last Saturday 
by the Conciliation Conference of the North-Eastern 
Railway. The men, it is true, do not get eight hours, a 
fact which has caused many of the branches to express 
free views about the efficiency of their leaders, but 
they do get very remarkable concessions, and the 
effect of the experiment on the balance sheet of the 
company will be looked forward to with no little 
interest. It has been estimated that the increase 
of wages alone will amount to about £200,000 per year, 
whilst the effect of the reduced hours on aggregate 
pay cannot be overlooked. About 25,000 men are 
affected by the alterations which come into force next 
year, and, if the influence of ‘‘ Larkin on Contracts” 
does not cause the breaking of the bond, hold for three 
years, unless, of course, the Government is again forced 
to make concessions to labour and make the eight 
hours day compulsory for railway servants. Should 
that happen, the contract will cease to be binding. 
What the next step is to be is kept a close secret, 
but there are those who say that other companies 
will follow the example of the North-Eastern and grant 
recognition at an early date, the men offering as a 
quid pro quo a financial guarantee that they will 
faithfully adhere to the agreements signed by their 
representatives. 


The German War Material Commission. 


Wen Dr. Liebknecht, a Socialist member of 
the Reichstag, made his revelations last April regard- 
ing the Krupp Works, it was decided to appoint a 
Commission to inquire into the question of the supply 
of material to the Army and Navy. This Com- 
mission, which consists of representatives of the 
Government, members of the various political parties 
of the Reichstag, and industrial and commercial 
experts, met on the 14th and 15th of the month. 
It was stated semi-officially at the time that the object 
of the Commission was “ to set forth the development. 
of the principles and methods adopted in the supply 
of war material in their relation to general economic 
development, and to investigate the expediency of the 
present practice in comparison with that used in 
connection with similar State and private works in 
Germany and abroad.’ On. the first day reports 
were read by representatives of the army and navy 
on tenders and supplies for their respective depart- 
ments, and on the second day similar reports were read 
by representatives of the Post-office and railway 
administrations. Many questions were also asked 
by the members of the Commission with regard to the 
distribution of orders among State and private enter- 
prises, the prices paid, the amount of capital of the 
firms concerned, &c. No full report of the proceedings 
has, however, been given to the Press. The Com- 
mission will meet again next January in order to con- 
tinue its investigations, and the interval will be 
employed for the collection of material and the pre- 
paration of information by the experts. 


Water Finding. 


DEsPITE the dubious results of the experi- 
ments carried out some months ago by the Académie 
des Sciences with the divining rod in the hands of 
professionals, this august body continues to interest 
itself in a problem that is supposed to offer serious 
grounds for scientific investigation. So great is the 
importance of utilising every available source of 
water supply in dry countries that the claims of the 
water finder are worth taking into account, if it be 
proved that the proportion of his successes is suffi- 
ciently high to raise them above the level of mere 
guesswork. During the month Professor d’Arsenval 
presented to the Académie des Sciences the results 
obtained in Tunis by Dr. Marage, who sought the aid 
of engineers and scientists, amongst whom he found 
that about one in ten possessed the psycho-physio- 
logical faculty for more or less accurately indicating 
underground sources of water. The first experi- 
ments were carried out in Tunis, near Enfidaville, 
by an engineer, M. Landesque, when the divining rod 
proved a complete failure. It was subsequently re- 





| 
| placed by a pendulum consisting of a small cone sus- 


pended from the end of a thread, when M. Landesque 
indicated nine places where water was to be found, 
and borings revealed water at the depths stated, 
except in two cases, the depth in one case being 
23 m., instead of 13 m., and in the other 3 m., instead 
of 18m. The fact that there does not appear to have 
been any failure to find water with the pendulum in 
the hands of M. Landesque is regarded by Dr. Marage 
as highly significant, and he states that the experi- 
ments are to be continued by the engineers of the 
Ponts et Chaussées in the African Colonies, where 
indiscriminate boring for water is extremely costly. 


The German Coal Syndicate. 


JUST over a year ago it was announced that 
the Prussian Government had refused to renew its 
agreement with the Rhenish-Westphalian Coal Syndi- 
cate in consequence of the increase in price demanded 
by the Syndicate. On the 17th of November it was 
decided at a meeting of the Syndicate to lower the 
prices of all kinds of coal by 50 pfennigs to M.1.50 per 
ton in most cases for the period from April Ist, 1914, 
to March 3lst, 1915—a measure which practically 
carries with it the re-establishment of the selling 
agreement with the State. So far, however, no under- 
standing has actually been concluded with the 
Prussian Government, and there can be no question 
of any pressure having been exercised on the Syndi- 
cate, but the decrease in price is dictated solely by 
the present depressed state of German industry. 
The decrease is the greatest, viz., M.1 and M.1.50 
in the case of coke for use in the iron industry, which 
fact would appear to be explained by the relatively 
greater depression of the iron industry. Moreover, 
this decrease takes effect from January Ist till Sep- 
tember, when there will be further opportunity of 
adjusting the prices of coke to the state of trade. 
The most interesting feature in this action of the Coal 
Syndicate is the evident powerlessness of the Prussian 
State to exercise any influence on the price of coal, 
which is one of the professed objects of the mining 
department. 


The Paris Water Supply. 


AmonG the many schemes for bringing 
fresh supplies of water to Paris, the only one which is 
meeting with almost unanimous approval is the 
tapping of the vast subterranean reservoir known 
as the Vals de Loire, extending for a distance of 
about 55 miles between Nevers and Briare. This 
valley contains a thick alluvial deposit of sand, into 
which filters water from the hills on each side, as | 
well as from the Loire which flows through its entire 
length. It is estimated that 500,000,000 cubic 
metres of water are held in suspension. During the 
month a delegation from the Paris Municipal Council 
visited the Vals de Loire, and the members were able 
to assure themselves the superior quality of the 
water. The surface around one of the wells had been 
plentifully strewn with manure, and even infected 
with microbes, but these failed to go through the sand 
and the water pumped up was found to be remarkably 
pure and of the best quality. One of the objections 
to the scheme, which proposes the bringing to Paris 
of 1,000,000 cubic metres of water a day, comes from 
the local population, which fears that in the dry 
seasons this heavy drain upon the subterranean 
reservoir will have a serious effect upon the Loire. 
In order to provide against any such contingency, 
it is proposed to erect immense barages near Roanne, 
which will store up more than sufficient water, during 
the periods when the Loire overflows its banks, to 
keep up the normal level during the dry seasons. 
There is also some doubt whether the Vals de Loire 
will stand the constant absiraction of 1,000,000 cubic 
metres a day, aithough continual pumping from the 
wells already sunk has so far had no effect upon the 
water level, but as the undertaking will necessitate 
an expenditure of at least 400,000,000f., nothing can 
obviously be left to chance, and the Paris Munici- 
pality, while being favourable to the scheme, has 
decided upon pumping the Vals de Loire during the 
five driest months of the year. If it be found that 
this does not appreciably diminish the supply, the 
scheme for tapping this natural subterranean reservoir 
will enter upon another phase. 


The Gotthard Railway. 


; On the 26th of November the Swiss Adminis- 
trative Council granted a credit of 38,500,000f. for 
the electrification of the Gotthard Railway from Erst- 
feld to Bellinzona. It is also proposed at a later date 
to electrify the entire railway from Lucerne to 
Chiasso, and the work is therefore to be carried out in 
such a way as to facilitate the electrification of the 
remaining sections. It is computed that the works at 
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present provided for will occupy from 3} to 4 years. 
Two power stations are to be built for the Erstfeld- 
Bellinzona section, one at Arnsteg capable of supply- 
ing 64,000 horse-power, and the other on Lake Ritom, 
near Airolo, with a capacity of 50,000 horse-power. 
These stations, each of which will be capable of supply- 
ing sufficient power for the whole section, will require 
four and three years respectively to construct. They 
will subsequently be followed by three other power 
stations, on the extension of the electrification. 
The Administration, while refraining from definitely 
choosing any particular system of electrification, 
suggests that the single-phase system should be used. 


Safety of Life at Sea. 


Tue International Commission which has 
been called to discuss matters pertaining to the safety 
of life at sea has been holding meetings during the 
month, the first taking place on the 12th, when the 
proceedings were opened by Mr. Sydney Buxton, 
the President of the Board of Trade. The field of 
inquiry has been made wide. Naturally enough, the 
question of construction figures largely, it being 
sought to discover whether it be possible by means of 
bulkheads and by sub-division to decrease, or eliminate, 
the liability to founder. The apparatus, appliances, 
or machinery required to minimise the disaster and 
to save the lives of those involved in the event of 
collision, fire, or other accident are also being taken 
under review, the inquiry extending to the dis- 
cussion of the best arrangements to ensure the 
organised, effective and expeditious use of such 
appliances. Another point to be considered 1s the 
best means of calling for aid from other ships and from 
the shore, in which, doubtless, wireless telegraphy 
will play a leading part. <A distinctly useful part of 
the inquiry will be that which deals with the measures, 
apart from those connected with the vessel itself, 
which can be taken to diminish or avert accidents. 
Such measures would include the reporting of ice and 
derelicts, the promulgation of storm warnings, and 
the provision of fog signal stations. It is to be hoped 
that a satisfactory line of procedure, which will be 
rigorously adhered to by all the maritime nations, will 
be arrived at, for without concerted action any 
scheme, or schemes, which may be proposed cannot be 
thoroughly efficient. 


- 


The German Naval Estimates. 


THe German Naval Estimates for 1914, 
which were published towards the end of the month, 
do not make any provision for increasing the Fleet 
Law, and only provide for the construction of ** replac- 
ing”’ ships. There are, therefore, as was the case in 
the 1913 estimates, still two battleships and three 
small cruisers lacking in order to make up the full 
number. The total amount required is practically 
the same as last year, viz., approximately £24,000,000. 
On account of the larger type of ships now in com- 
mission, the costs of maintenance have been somewhat 
increased, and are fixed at £3,300,000. First instal- 
ments are demanded for one battleship, one large 
cruiser, two small cruisers, and a torpedo boat 
flotilla ; second instalments for one battleship, one 
large cruiser, two small cruisers, and one gunboat ; 
third instalments for one battleship and one large 
cruiser ; and final instalments for the battleships 
Grosser Kurfiirst, Markgraf, and Konig, for one large 
cruiser, two small cruisers, the Imperial yacht 
Hohenzollern, and a torpedo boat flotilla. The sum 
of £934,000 is to be provided for submarines. Various 
amounts are also included in the estimates for the im- 
provement of the naval dockyards at Wilhelmshaven, 
Kiel, and Dantzig. 


Tyranny of Social Laws. 


Work in the collieries in the Pas de Calais 
was suspended recently by the men striking against 
the decision of the Senate to allow the miners to 
exercise their own judgment as to whether they should 
work a certain number of hours overtime beyond the 
eight hours day fixed by the new law. It has always 
been the custom to put in extra hours before 
the holidays, and the Senate confirmed this privilege, 
the number of hours overtime during the year being 
limited to 150. The coalowners themselves could 
not insist upon the men working overtime ; this was 
left entirely to the discretion of the men. The Union, 
however, will not tolerate any exception from the 
eight hours, and the Senate endeavoured to com- 
promise by reducing the number of hours overtime 
to ninety. In view of the attitude of the Union, 


the coalowners would not allow the men to work 





overtime until after the passing of the Bill. In one 
of the pits, however, the men refused to stop work 
at the end of eight hours, and insisted on putting in 
extra time, and a military force had to be called in 
to compel them to leave the pit. The Union con- 
tinues to labour under the fatal delusion that a 
restricted production means higher prices, and con- 
sequently higher wages. It does not take into 
account the fact that higher prices mean a reduced 
consumption, and that this suppression of voluntary 
overtime must necessarily result in the men receiving 
a smaller amount during the year in wages. The 
most unsatisfactory feature of the Socialist movement 
is the strengthening of the miners’ union by the Senate 
continually granting concessions under pressure of 
strikes. 


The Chilian Battleship Almirante Latorre. 


COMPLETE success attended the launch on 
Thursday last, November 27th, from the Elswick 
shipyard of the battleship Almirante Latorre, the 
first of the two Dreadnoughts which the firm of Sir 
W. G. Armstrong, Whitworth and Co., Limited, is 
building for the Chilian Government. More than the 
usual reticencé is being observed in official circles 
as to the precise size and equipment of these 
two battleships, but we believe that the principal 
dimensions of the Almirante Latorre are :—Length 
625ft., beam 92ft., mean draught 28ft. 6in., and 
displacement 28,000 tons. The main _ propelling 
machinery is being manufactured by John Brown 
and Co., Limited, of Clydebank, and the battleship 
is designed to steam at a speed of 23 knots. The 
main armament will comprise ten 14in. guns, and the 
secondary armament sixteen 6in. guns, four 3in. guns, 
two 76mm. 12-pounder boat guns, and four Maxim 
machine guns, making a total main and secondary 
armament of thirty-six guns. There will be, besides, 
four 2lin. submerged torpedo tubes. The whole of 
the armament is being manufactured by Sir W. G. 
Armstrong, Whitworth and Co., Limited, at Elswick, 


whilst the armour plate employed in the con- 
struction of the battleship is being made at 
Openshaw. The Almirante Latorre and her sister 


battleship Almirante Cochrane—the keel of which 
was laid at Elswick in January last on the berth 
vacated by the Brazilian first-class battleship Rio de 
Janeiro—are the largest vessels which have ever 
been constructed by Armstrong’s. They will, of 
course, be the largest and most powerful ships in 
the Chilian navy, and each will carry a total crew of 
1075. 


The Royal Commission on Railways. 


In our summary dealing with the month of 
October we recorded the appointment of the Royal 
Commission to inquire into the relationship between 
the railways of this country and the State. This 
Commission has during the past month held three 
meetings, all of which were open to the public. The 
first was on the 14th, and the second and third on the 
27th and 28th of the month. On each occasion only 
one witness was heard. The first was Mr. W. F. 
Marwood, C.B., the Assistant Secretary of the Railway 
Department of the Board of Trade; the next Mr. 
W. H. Macnamara, Registrar to the Railway and 
Canal Commission since 1882; and the third Mr. 
Ernest Moon, K.C., Counsel to the Speaker. Mr. 
Marwood’s evidence dealt largely with the scope 
of the present inquiry, though he touched on other 
matters, such as legislation as to rates, preferential 
treatment for foreign produce, the question of State 
aid, &c. Concerning the last-mentioned subject he 
remarked that “the question might arise whether 
statutory control had not reached a point at which it 
might become necessary for the State to accept some 
financial responsibility either by some sort of guarantee 
or in some other way.” This point was not discussed 
further at the time, but will no doubt receive attention 
later on. Mr. Macnamara’s evidence was concerned 
exclusively with the Commission of which he is 
Registrar, while Mr. Moon’s evidence was directed 
towards parliamentary procedure and kindred matters. 
An adjournment has now been made till some date in 
January next, which will be determined later on. 
So far, therefore, no very great progress has been 
made by the Commission, but it may be said, perhaps, 
that the ground work of its future labours has been 
laid. 


The Launches of Three British Battleships. 


Ir is not often that the launches of three 
British battleships take place within one month, yet 
such was the case in November. The first vessel to 





be put into the water was the Benbow on the 12th 
This vessel, which was built by Beardmore’ s, js of the 
* Tron Duke ” class, and she will have a displacemen 
of about 26,400 tons. A sister ship, the Emperor of 
India—formerly the Delhi—was launched by Vickep 
at Barrow on the 27th. These vessels, like the name 
ship of the class, will carry ten 13$in. guns, with a 
secondary armament of twelve 6in. guns. Both will 
also have special protection against aeria| attack, 
The machinery of all the four vessels of this clasg 
the Marlborough is the fourth—is to be Parsons tur. 
bines, and a speed of 21 knots is anticipated with y 
horse-power of 33,000. The Warspite, which Was 
launched at Devonport Dockyard on the 26th, js y 
vessel of a heavier type. She will have a displacement 
it is believed, of about 27,500 tons, and will moun, 
eight 15in. guns as primary armament. Moreover, 
rumour says that she will use oil alone as fuel, ang 
with a designed horse-power of 58,000 will steany at 
25 knots. These details must, however, be regarded 
as purely conjectural. 


The Melun Railway Disaster. 


THE terrible catastrophe at a bifurcation 
of the line at Melun, where a rapide from Italy 
smashed into another train, occurred under Conditions 
that put conjecture out of the question. The driver 
overran the signals that were against him. — There 
was no contributory cause whatever, the 
weather was clear and there was nothing to prevent 
the driver from pulling up the train before reaching 
the signals. Nevertheless, the disaster 
followed by many criticisms against what is described 
as the negligence of the railway companies in not 
adopting some system of automatic signalling in the 
cab similar to that emploved on the Nord. — All sorts 
of automatic signalling devices have been experi- 
mented with on the French lines, and under pressure 
of public opinion they are likely to be employed 
more extensively, although it is admitted that they 
do not offer complete security, even when the signals 
are working properly. 


since 


has been 


Sir Robert Ball. 


Nor only the science of astronomy, but the 
whole scientific world, as well, has suffered an irre- 
parable loss in the death of Sir Robert Ball, which 
took place on the 25th of the month. Sir 
was a man who, had he not been one of the foremost 
of our astronomers, would have made a first-rate 
engineer. His leanings were certainly in the airection 
of machinery, and early in life he published a 
delightful book entitled ‘“ Experimental Mechanics.” 
His knowledge of mathematics was vast, and his 
book on the “Theory of Screws”’—to name 
but one of his many publications—is a standard work 
of reference on the subject. To the general public 
Sir Robert’s loss will be most keenly felt because of 
his extraordinary ability as a lecturer. He had the 
happy knack of clothing dry-as-dust facts in 
interesting raiment, and he did more to popularise 
the study of astronomy than anyone else had done. 
He not only could enthral a grown-up audience, but 
also had the special gift of making difficult problems 
intelligible to children by means of neatly chosen 
similes and illustrations. 


Lobert 


The German East African Railways. 


GERMANY is pursuing a systematic policy 
in the development of its colonies by means of 
railway construction, and substantial additions are 
constantly being made to its colonial railway system. 
In the estimates for German East Africa, whic! have 
just been published, the sum of £1,808,000 is provided 
for this purpose for the year 1914. There are at 
present two railways in this Colony, the Mittelland 
Railway, running westwards from Daressalam, which 
will reach Lake Tanganyika in the next few months, 
and the Usambara Railway from Tanga to Moschi. 
Of the above-mentioned sum, £708,000 is required 
for the completion of the Mittelland Railway, and 
£835,000 as the first instalment of a new line which 
will start from Tabora on the Mittelland Railway, and 
proceed in a north-westerly direction to the province 
of Ruanda. The total cost of this line will be 
£2,458,000, and its length will be 480 kiloms. The 
estimates further include the first instalment for the 
extension of the Usambara Railway from Moschi 
to Aruscha, a distance of 86 kiloms., and for the 
improvement of the existing line, amounting for the 
year to £265,000, the total cost being fixed at £462,001"). 
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BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H. SMITH. 
Ne. ¥;* 
FLUE GAS TEMPERATURE AT BACK END OF BOTLER. 
Maxine use of the three constants, derived by the 
method shown last week, for the sake of simplifying 
piecontial equation with ¢ considered as a constant 
throughout the length of the heating surface and 
equal to t, the temperature of the saturated steam 
in the boiler, yields the following five equations for 
the five important boiler quantities :— 


* B WH, 
Vn BOO | ee 
eS (t, -— 2.) 
nt 
kvg ; 5000 ae onan 
 s: -(f,- fF, 
WH 5 oe aw (T; )y 
Hs J n T T \ 
alia |: \ a000 : yy 
: kv ¢ ts 
T, = T,. fl = 
kN 9g —t, 2 T, 
wH, 


4 H it. — T,) 


N.B.. The variation of T, with H. is almost nil 


see later on. Also 
at ‘ kv T 2 
Mate ( TY 


2T, (kv g + T,) 
(kg + 2T, — t,)* 

In respect to economisers, the equation giving 
T, in terms of Ty is the Most interesting and im- 
portant. For any one boiler and economiser plant, 
the constant k remains the same, and in the expression 
for T,;, & \ g enters both in the numerator and in the 
denominator. As the CO, percentage varies, it is 
very possible, and even probable, that the draught g 
varies simultaneously, but, as already stated, it 
varies independently of the draught ; that is to say, 
it may vary with the draught in different manners 
according to the stoking employed. Therefore, this 
equation for T, can only be put in diagram form on 
the supposition that g remains constant, while the 
CO,, and therefore T,;, vary. In diagram No. 3 
a series of curves is drawn out showing how T, varies 
with n; and on this and other diagrams, the special 
values of n corresponding with the CO, percentages 
6, 8, 10,12 and 14, are marked by vertical thick lines 
cutting through the group of curves. In each curve 
the value k Vg is kept the same. If one has any 
information as to how the draught varies ‘with the 
CO., then in using this diagram to find successive 


Diagram of Values of h{T,-Tz)=h (1,-52/°F) for various Values of Kg * 
- 2006 and t.~ 830°F ~46/ * 369. I 


co-ordinated with N He=/ 


boiler equations, the integration of the above | 


| hand side of the diagram a column giving the exact 
| rise applicable to each curve of the series. 


Again, it is seen that the ratio of T, to T, increases | 


|with decrease ot T,; and as TT, falls along with 


| increase cf n or decrease of CO,, therefore T, falls | 


| in a less rapid ratio; the manner in which it falls 
| being made clear by the shape of the curve in the 
diagram. now under consideration. 

At the same time, it must be remembered that the 
quantity of gas passing per pound of fuel burnt 
increases rapidly while T; and T, decrease. Now 
the heat carried away by the flue gases from the 
boiler to the economiser = h (T, — T,). 
tity of heat so delivered to the economiser is, of course, 
the most important quantity for the heating duty of 
the economiser, and its value is diagramed in the 
next diagram—No. 4—which is again a series of 


Diagram of Values of T, at Backend of Boiler 
‘or various Values of K g coordinated with N 
He~ 12000 and ts=830 °F*46/ + 369 
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Diagram 3 


curves, drawn out each curve for a special value of | 


kw g. It will be seen that these curves rise rapidly 
with n. In these two diagrams, the influence of 
t, is, as already said, material; but at the same time, 
it must be remembered that in boiler work ¢, varies 
cply to a very small amount. Practically the full 
variation of t, is 40 deg. Fah., or about 22 deg. Cent. 
The curves in these two diagrams are drawn out for 
a mean value of ¢t, = 830 deg. Fah. absolute, or 
369 deg. above the conventional zero of the Fahrenheit 
scale, which corresponds to a steam pressure of 171 Ib. 
per square inch absolute. At only 20 deg. Fah. 
below this, the pressure has fallen to 118 1b. per 
square inch, and at 20 deg. above it, it has risen to 
| 203 Ib. per square inch. 

Locking now to the equation for w in article No. IIT. 
of this series, the amount of 
water evaporated per pound 
of coal burnt, it is seen that 
this quantity involves not 
only n, but also T,. Having 




















This quan- | 


defined, and called by the symbol e,. Therefore, 
| the only quantity that can be usefully diagramed is 
wH,/e, H. A series of curves showing this 
| quantity for all the various values of n and T, arising 
in practice, and showing how w varies with the CO, 
| percentage in each particular case by one curve, is 
| drawn out on diagram No. 5. 

In calculating the series of temperature rises in 
| the economiser guaranteed for different CO, per- 
| centages, one must take account both of the variation 
|of T, shown on diagram No. 3, and also of the varia- 
| tion of w shown in diagram No. 5. 
| A large number of British boiler tests have been 
|analysed, and the values of the three constants 
| y, k and B deduced from them by help of the equa- 
| tions already given; and a similar series of German 
| tests have been utilised in the same way. 

The mean value of y from the British tests is 785, 

and it varies from 729 up to 859. The mean value 

| yielded by the German tests is 770, and in this series 
the value varies from 663 up to 970. Remembering 
that y depends upon the thickness of fuel laid upon 
the grate and upon certain details of the design of 
boiler, as also upon the amount of air admission 
| above the grate, the variation of y shown by these 
analyses is to be considered small. 

The same series of British tests yields for the value 
of & figures running from 1137 up to 2595, but the 
values below 1400 depend upon tests which are shown 
by internal evidence to contain doubtful factors. 
Excluding these latter, the mean is 1820. It is, 
however, evident that k varies through a large range 
for different styles and different sizes of boiler. Again, 
the series of German tests yield values of k ranging 
from 1626 up to 2458 and give a mean of 2110. 
Thus, the values of k v g occurring actually in practice 
vary through a considerable range; 800 is an im- 
possibly low value and 2800, although physically 
possible, probably never occurs in boilers. In 
diagrams Nos. 3 and 4 the series of values chosen 
for kv gq in the different curves ranges from 1000 
up to 2800, and these are probably outside Jimits, 
which are at least extremely unusual if they ever 
really occur. 

An examination of British tests of Babecck and 
Wilcox boilers gives values of B that range from 218 
up to 789. Several of these, however, and especially 
the very low values under 400 have to be rejected 
because the analysis of the tests shows that the 
figures contained in the report are inconsistent with 
themselves, and actually show efficiencies greater 
than unity. In fact, e, comes out greater than unity 
in no less than four official tests, and in two of them 
reaches the absurd value of 1.15; that is to say, 
that according to the test figures the water and steam 
in the boiler receive 15 per cent. more heat than is 
given up in the boiler by the incandescent fuel and 
the flue gases together. Excluding those cbviously 
incorrect test figures, the mean value of B is 518}. 
Of course, this value must vary from boiler to boiler 
according to size and general design. In the series 
of German tests examined, no absurdly contradictory 
results like the above appear, the value of e, ranging 
from .84 up to .95, and the value of B ranging 
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values of T, for different CO, one must pass from one | 
curve to another in the series according to the varia- | 


tion of gy, but it will be generally taken for granted 
ra y remains unchanged, while the CO, percentage 
enhanges, 

It will be seen from the diagram that the values 


of 'T, or the flue gas temperature at the back end of | 
| the steam pressure, and the steam superheat. 


the boiler rise fairly rapidly with the value of kV g. 
he form of the equation shows that T, increases | 
with ¢,, the temperature of the saturated steam, 
because 4, is added in the numerator, and is sub- | 
'racted in the denominator. The variation of T, 
with ¢, is not minute: it ought to be taken into 
“ecount, But it is extremely unifcrm, and averages 
live-eighths of a degree rise in T, per 1 deg. rise in | 
‘. For more accurate allowance for variation of | 
Steam. temperature, there is placed at the right- | 


No. 1V. appeared November 28th. 


tion of T,, we are ina position to calculate the variation 
of w along with the CO, percentage. 
'cannot be directly diagramed with the ordinate w 
itselt, because, of course, the quantity of water 
evaporated is inversely proportional to the quantity 
|of heat demanded per pound of water to be evapo- 
rated, this depending upon the feed temperature, 
This 
| quantity of heat per pound of water is symbolised 
by the symbol H,, and this varies through such a 
large range and with such infinite variety in boiler 


| practice that one could not draw out groups of curves 


to allow for each separate value of H,. Similarly, 
the amount of water evaporated per pound of coal 
is proportional to the heat value of the coal, and this 


again varies by infinite gradations through a large | 


range. Once more the quantity of water evaporated 
per pound of fuel burnt is proportional to the special 
measure of the heating efficiency of the boiler already 





This variation | 


Diagram 5 


|from 444 up to 703, with a mean of 576. 

The value of the efficiency e, probably ranges 
in actual practice from .75 to .95, but when the 
boiler is new and has been very carefully covered, 
| it no doubt for a short while is capable of maintaining 
| a value of e, = .97; but the writer feels quite sure 
| that this value is maintained for a very short time 
/only. Provided a boiler is very well housed initially, 
| and the covering is maintained in what may be called 
/excellent condition, e, may probably be maintained 
| permanently between .85 ana .90. 

These values of the coefficients obtained from the 
| analyses of actual boiler tests serve to show within 
| what limits these coefficients range in actual British 
and German practice. 

The values given by the curves on diagram No. 4 
|are A (T, — T,), that is the portion of the generated 

heat which is carried away from the boiler ; and the 
‘curves are drawn out for the value 12,000 of the heat 
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of combustion of the fuel. Now, A is proportional 
to H. or almost exactly so, and it is evident 
that the curves in diagram No. 4 are not of 
general application. To make them of general 
application, it is sufficient to divide the values by 
H., and in the diagram No. 5, already mentioned, 
are plotted the values of A (T, — T,)/H.. This is 
the proportion of the generated heat carried away 
from the back end of the boiler by the gases; and, 
therefore, the excess of 1 over this is the proportion 
of the same heat which is spent in the boilers, spent 
partly by utilisation in heating the water and steam. 
and partly wastefully by external heat losses. The 
diagram is therefore scaled on its left and right- 
hand vertical sides upwards and downwards so as 
to read directly from the same curves these two 
proportions into which the whole generated heat is 
divided, the proportions spent in the boilers and the 
proportion discharged from the back end of the 
boiler. 

But we have the evaporation w per pound cf fuel 
burnt multiplied by the heat required per pound of 
water in the boiler H, equal to the generated heat 
spent in the boiler multiplied by e,; therefore, we 
have w H,/e, H. equal to 1 — A (T, — T,)/H. the 
downward measured ordinate in this diagram. Thus, 
if H,, H. and e, be specified, the curves of this 
diagram show the variation of w with n, or 
inversely with the CO, percentage. Note that the 
values given in diagram No. 5 are true for all values 
of H.: this diagram being of quite generel applica- 
tion and unlike diagram No. 4 in this respect. 
This is so, at any rate, to a very close degree of 
approximation, because— 

T, 


ad Ty 900,000 dT, 
d H. H2n dT, 
dT, dT, dT,;_kvg~—t, ( 
“dH, at, dH. kyg+e, XT, 
24: H.= 12,000:k vg = 


Se . 


Evgtt 
y 900,000 


“9 
Example.—n = 
t, = 830. 

*. Ty = about 2100 and T, 
. aT, — 940 x .00625 
a 2: a 2600 x 4 x 24 
2000 .. A T, = 0.45. 
Thus, as n increases, or CO, percentage decreases, 
we find w decreasing quite rapidly. This result must 
not be confused with the variation of W. W increases, 
of course, with the amount of fuel burnt per hour, 
and therefore in general increases with n. It always 
does so, so long as the draught is kept constant. But 
as W does not increase so fast as does F, therefore 
w decreases. 


about 1050. 
= .000225; and if A H, 








THE STRANDING OF THE SAN GIORGIO. 
(By our Italian Correspondent.) 


THE cause or causes of the accident which has again 
overtaken the Italian armoured cruiser San Giorgio 
must remain a mystery till the court-martial has 
pronounced its verdict. The authorities on board 
prevent all contact with the outer world, and have 
further debarred, by means of a cordon on land 
and patrol boats on the water, any approach to the 
stranded vessel—a measure, this, which has produced 
a deep-felt, and perhaps unreasonable, sense of 
irritation on the part of the Italian Press, and has 
given rise to the wildest nautical theories which 
ever broke loose from a landsman’s brain. Putting 
these aside, the bare facts which preceded the disaster 
may be impartially reconstructed, as follows :— 

Tle San Giorgio had made a brief stay at Reggio 
Calabria, where she had been sent in an official 
capacity for the opening of the headquarters of the 
Red Cross Society in that town. She weighed anchor 
for Naples at six o’clock on the evening of November 
21st, with calm sea and no fog, and, within an hour, 
ran up fora considerable part of her length on the beach 
at Santa Agata, six miles north of Messina—see 
sketch map, Fig. 1—and in an oblique direction to 
the shore. From this latter she now lies about 
30 yards distant, with a slight list to starboard and 
canted up by the head about 7ft. above the normal 
water line. Her position somewhat suggests that of 
a ship ready for launching, and will be clearly seen 
from the photograph—reproduced in Fig. 2—for 
which IT am.indebted to the courtesy of the Secolo, 
of Milan. Some fishermen, engaged in their craft. 
saw the great mass coming head on to them, and waved 
their lanterns and shouted. The next moment the 
vessel was observed to swing round at an angle 
reckoned to have been about 35 deg., and it is said 
that the helm was in that instant put hard over, 
and that the order was given to go astern with the 
starboard engines while continuing to go ahead with 
those on the port side. The manceuvre was, however, 
performed too late, and its only effect was to make the 
ship take the ground obliquely instead of striking it 
head on. 

An attempt was immediately made by the Roma, 
a large trader which came up by chance within a few 
minutes, to tow the vessel off, but the hawsers broke, 
and that first hope was abandoned. It was then 
decided to lighten the warship, and this proceeding 
has been going on day and night ever since. The 
operations, which wi!l probably have to be of a 








| radical nature, are facilitated by the presence cf the 


Ferruccio, Emanucle Filiberto, Vettor Pisane, and 


; Vuleano, besides salvage vessels and a gang of 250 


Castellamare dockyard hands, chosen from those 


who had already assisted the ill-fated cruiser when: 


stranded on the Gaiola rock. The coal and ammuni- 
tion were discharged at once; the 10in. guns and 


the 74in. guns, together with the bow turret, have | 


been, or are being, disembarked. 


| spot. 


has been called to the rescue and is now on the 


The San Giorgio is, according to the laconic 


official account, in a less dangerous position than 


| than she was in August, 1911. Her stranding on that 


occasion and the successful salvage operations 
which will long remain memorable in the annals of 
naval engineering, were fully dealt with in Tar 
ENGINEER of August 25th, 1911, and of April 19th 
and 26th, 1912. It is therefore enough to Say that 
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Fig. i—STRANDING OF THE SAN GIORGIO—SITE OF THE ACCIDENT 


The bottom on which the San Giorgio rests is of 
sand and gravel with small protruding seaweed- 
covered hummocks of rock, locally called marmorin?. 
of a conglomerate nature, and of extreme hardness. 
Over these the vessel was driven at a speed of pro- 
bably 16 knots, and in her passage she has bruised 
the plating of her bottom and torn it in various places. 
The leaks so formed are said not to be of a serious 
character; the largest of them is a zig-zag opening, 


on the Gaiola the vessel was suspended on her mid- 
ship section on a point of rock, with her hull badly 
lacerated, and with deep water at her two extremities. 
She was, besides, exposed to the danger of the heavy 
seas that beat on Posillipo. In her present position 
she is cradled in the berth which she has dug for 
herself, and is less liable to injury from bad weather, 
even if coming from the south-east, to which quarter 


she is exposed. Besides this, her hull is mucti less 











Fig. 2-THE SAN GIORGIO AGROUND 


about 15ft. long and Ift. wide at its broadest part. 
In all likelihood, this hole is responsible for the partial 
flooding of the fore boiler-rooms, of the part which 
underlies the bow torpedo department, of the fore 
ammunition rooms attached to the 10in. and 3in. 
guns, and of some of the adjacent compartments of 
the double bottom. These are being pumped out, 
while the holes are being stopped with wood and 
cement, and the hummocks of rock blasted with 
small charges. Every form of salvage apparatus 


damaged than it was by her first misadventure. and 
it is stated that not more than 1500 tons of water 
have leaked in instead of considerably over 4000 tons. 
On the other hand, there is great difficulty in blasting 
away the hummocks of rock on account of their 
position and consistency ; it will also be no easy 
matter to make use of the large compressed alr 
caissons used on the former occasion for lifting her, 
having regard to the shallow water in which she lies. 

The operations are under the direction of Admiral 
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‘ | 
Cagni, commander of the Duke of the Abruzzi’s | 
Polar Expedition, he being on board at the time of | 
the accident, since the San Giorgio is the flagship of 
the protected cruiser division of the Second Squadron. 
The gallant Admiral was, by a strange coincidence, 
the very officer who defended Comandante Albenga 
before the court-martial which sat on the last occasion. 
To accuse him of lack of seamanship would be simply 
puerile. To proceed with the list of superior officers 
on board, Comandante Cacace, the captain of the 
San Giorgio, is famous as being one of the ablest 
navigators in the Italian navy; the lieutenant who 
was navigating is also extremely well thought of. 
Yet there can be little doubt that the Cape Pelorus 
light on the Sicilian coast was, on the evening of 
November 21st, mistaken for that on Pezzo Point, 
which is said by some not to have been burning. 
We, however, for the time being, reserve all comments. 





THE GERMAN AEROPLANE MOTOR COM- 
PETITION.* 
No. II.4 
In Figs. 3 and 4 the general appearance and design 
of the 100 horse-power Benz engine, to which the first 
prize was awarded, are shown. The four cylinders are 





cold weather, a by-pass from the cylinder jacket water | flown successfully by Herr Hirth. The relatively 


circulating system is led round the carburetter. 

The valves are situated in the cylinder head, and 
are arranged to be cooled by the propeller draught. | 
Each valve is provided with two springs, one of which 
is in reserve for use when the other breaks. The 
crank shaft runs in five bearings and drives the cam 
shaft through spur gearing. From the cam shaft 
the valves are operated by means of tappet rods and 
ball bearing rocking levers. The magnetos are in 
duplicate, and work in conjunction with two sets of 
sparking plugs which fire simultaneously. This 
duplication of the firing gear, it may be remarked, 
prevented an interruption of the main test when one 
of the sparking plug leads broke. The magnetos 
and the centrifugal circulating pump are driven by 
gearing from the main crank shaft. 

Two completely independent lubricating systems 
are provided for use separately or in conjunction. 
One of these systems draws its supply direct from the 
oil reservoir ; the other is on the circulating principle, 
in which the oil is used repeatediy and returned to the 
oil sump in the bottom of the crank case. This 
bottom portion can be removed without. interfering 
with any important detail such as the oil or water 
pump, the magnetos, &c. 

The design everywhere shows that great pains have 











long stroke and small bore (130 mm.) is regarded as 
contributing to a complete combustion of the fuel, 
and therefore as an important factor leading to the 
low consumption of this engine, namely, -465 pounds 
per brake horse-power per hour. 

The second prize was awarded to the 90 horse-power 
Daimler engine illustrated in Fig. 5. This is a six- 
cylinder water-cooled engine. Its cylinders are of 


| steel, welded in pairs and provided with welded sheet 


steel jackets. The valves are operated by rocking 
levers and spiral springs from a cam shaft lying above 
the cylinder heads and driven from the crank shaft 
by bevel gearing. The carburetter is of the Mercédés 
hot-water jacketed type, and is in two portions, each 
element supplying three cylinders. The high-tension 
magneto circuits are in duplicate in order to guard 
against misfiring. Oil under pressure is circulated 
through all the bearings by a pump situated in the 
lower part of the crank case, and a centrifugal pump 
is employed to circulate the cooling water. Both 
pumps as well as the magneto and the cam shaft are 
driven from the crank shaft at the end remote from 
the propeller. It wil) be noticed from Table II. in 
our previous article that the mean effective pressure 


| developed Ly this engine, 8-04 kilos. per square 
centimetre, was the highest of all the engines tested. 















































cast separately in iron, and are fitted with welded | 
sheet steel water jackets, each provided, as shown in 
Fig. 4, with a cooling water inlet and outlet at opposite 
ends of a diameter. The joint between the outlet 
of one jacket and the inlet of the next is made with | 
a compressed rubber ring. ‘The carburetter body is | 
cast solidly with the crank case, and the induction air | 
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Figs. 3 and 4—100 HORSE-POWER BENZ ENGINE 


been taken to make the engine as light as possible | 
consistently with its being trustworthy. Steel, 
instead of cast iron cylinders, might have been used, 
and the weight thereby still further reduced, but the 
maker’s experience taught them that steel cylinders 
were liable to expand, and that cast iron pistons 
usually ran badly against steel. By reference to 


| illustrated in Fig 6. 
| in number, are of gray cast iron. 


Swain Sc 


The Neue Automobil Gesellschaft 95 horse-power 
engine to which the third prize was awarded is 
In this case the cylinders, four 
They are separate 
and are machined inside and out, thus ensuring 
walls of uniform thickness and strength. The water 
jackets are of copper. The springs for the valves 


| are coiled in particularly large spirals, the object 


| being to obtain the greatest cooling effect from the 

















Fig, 5—90 HORSE-POWER DAIMLER ENGINE 


is drawn into the carburetter from the interior of the 
crank case. This plan lowers the temperature of the 
crank case when the engine is running, and at the 
same time heats the induction air. Still further to 
promote efficient carburation, particularly in very 





* Based on an article by W. Landahn in the “ Marine-Rundschau.” | 


t No. 1. appeared November 2ist, 


Table I, page 550 ante, it will be noticed that the 
stroke of the Benz engine (180 mm.) is longer than that 
of any of the others tabulated. It was feared at first 
that this fact would result in excessive vibration or 
unsteady running. This prognostication was, how- 
ever, falsified both on the test bench and subsequently 
when the engine was installed on an aeroplane and 








| propeller draught. The crank case is of aluminium, 














Fig. 6—95 HORSE-POWER N.A.G. ENGINE 


and in a sump at the bottom sufficient oil to last the 
whole run—seven hours, presumably—is carried. 
The oil is filtered and circulated continuously, a pro- 
ceeding resulting in its being kept warm and not 
liable to freeze. These lubrication details are special 
features of the N.A.G. design, and are claimed to 
ensure a very low cil consumption. In Table IT. ante 
it will be seen that the smaller N.A.G. engine, which 
did not secure a prize, only used 4 grammes of oil 
per horse-power hour. The crank shaft runs in five 
bearings, that at the propeller end being made 
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especially long, and being fitted with a ball thrust | and several other details of this engine are similar | page 550 ante will show that the weight per brake 


bearing to take the propeller reaction. 

The circulating water is delivered from a centri- 
fugal pump through a short pipe into the jackets, 
and returns to the radiator through a longitudinal 
pipe above the cylinders. Dual ignition is fitted, the 
gear for this purpose including two independent water- 
tight enclosed magnetos and two separate sparking 
plugs in each cylinder. By means of a lever arrange- 
ment the cam shaft can be shifted longitudinally, 
and thus reduce the compression when the engine is 
being started. Another lever arrangement enables 
the engine to be quickly stopped by opening all the 
exhaust valves. The carburetter is fitted with a 


| to those on the engine which obtained the second 
| prize. The cooling water in this engine enters the 
| water jackets at their lowest points, so that it first 
comes in contact with the hottest part of the cylinder, 
| namely, the explosion chamber, thus securing, it is 
claimed, an enhanced cooling efficiency. The lubrica- 
, tion of the various parts is effected entirely by fresh 
oil, which is forced through separate pipes by a special 
design of pump. Critics of the design of this engine 


prophesied at first that the inverted evlinder arrange- 
ment would result in trouble by reason of oil collecting 
in the cylinder heads and interfering with proper 
cooling, and perhaps choking the sparking plugs. 


horse-power of this engine was very little more than 
that of the second prize engine, and materially less 
than that of the third and fourth prize engines. }j, 
oil and fuel consumption, particularly the oil, were 
however, high, and resulted in a high figure for he 
“unit weight.” The engine, it may be remarked 
was not specially designed for the competition, but 
was one of the Argus Company’s standard motors 
such as are in general use in Germany for a roplane 
propulsion. 

The cylinders, four in number, are of cast stee| 
and are arranged in pairs. The water jackets ap 
cast solid, with the cylinders in order to avoid all 





























Fig. 7-70 HORSE-POWER DAIMLER ENGINE Fig. 


warming device for use when very high flights are 
being made. 


It may be remarked here that while this engine was | 


undergoing its additional tests the propeller broke, 
one blade flying off from the boss and striking the roof 
of the testing shed with great violence. When this 
oceurred the light wooden framework on which the 
engine was resting gave way under the shock. The 
engine fell on one side and dropped on to the lower iron 
girders of the swinging test frame. Without any 
repairs whatever the engine completed the tests with a 
fresh propeller. 

The 70 horse-power Daimler engine, which secured 


The engine, however, ran well during the tests and 


| falsified these predictions. 


The floor of the testing shed was composed of loose 
sand, and with this inverted cylinder engine the 
delicate parts of the mechanism were, of course, 
brought nearer the floor than was the case with other 


designs. The flying sand got into the valves during 
the main test and caused considerable trouble. 


After attention to the injured parts and with a board 
laid on the ground for protection, the test was re- 
peated, permission being given to this course without 
the imposition of a penalty. 

A second Daimler engine of the inverted cylinder 


8—INVERTED DAIMLER ENGINE 


chance of leakage. The valves are arranged in the 
cylinder heads, and are not provided with bushes. 
This secures simplicity, but possesses a disadvantage 
in the fact that the valves cannot be removed from 
the top of the cylinders. It is pointed out, however. 
that in the event of valve trouble the entire cylinder 
can be readily removed and the valve adjusted or 
changed. The crank shaft and connecting-rods ar 
of chrome nickel steel, and the crank case is of special 
aluminium. The ignition system is not duplicated. 
The carburetter is designed to adjust itself auto- 
matically to the air pressure at different altitudes, 
and has two jets, one for full and the other for reduced 
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Figs. 9 and 10—100 


the fourth prize, is illustrated-in-Fig..7. It was this 
engine, it will be remembered, which, although sixth 
in the order of unit weight, was advanced to fourth 
place by reason of “its original and suitable design 
‘for flying machines.’ Its principal feature in this 
connection is the inversion of the cylinders so as 
to bring them beneath and not above the crank shaft, 
and thus afford the pilot a good view ahead of his 
machine. The cylinders are four in number, and are 
cast in pairs. Inlet and exhaust valves are fitted in 
the head—or rather the foot—of each cylinder, and 
are operated in the usual way from a cam shaft 
driven by spur gearing from the crank shaft. This 
spur gearing is situated midway between the pairs of 
evlinders. The carburetter, ignition arrangements, 


type is shown in Fig. 8. This, although entered, 
did not secure a prize by reason of its comparatively 
high unit weight, but it is nevertheless interesting, 
in view of the fact that its crank shaft and propeller 
shaft are distinct, and are coupled together by 
gearing. The object aimed at is, of course, the reduc- 
tion of weight by the use of a high speed for the engine 
and an improvement of efficiency by the use of a low 
speed for the propeller. 

The fifth prize was awarded to the Argus Motoren 
Gesellschaft’s 100 horse-power engine shown in 
Figs. 9 and 10. This engine was seventh in the order 
of unit weight, but was given fifth place by reason 
of *‘the great reliability shown and of the light net 
weight.” Examination of Tables IT. and ITI. on 


HORSE-POWER ENGINE OF THE ARGUS MOTOREN GESELLSCHAFT 


The lubricating system uses fresh oil, and is 


speed. 
A centrifugal 


controlled by an automatic oil pump. 

pump is used for circulating the water. 
It is understood that a second aeroplane: engine 

competition is to be held in Germany in 1915. 








‘Tue Insrrrute or Metrats.—The annual general meeting 0! 
the Institute of Metals will be held at the Institution of Mech- 
anical Engineers, Storey’s-gate, Westminster, 8.W., on Tuesday 
and Wednesday, March 17th and 18th, 1914. The annual dinner 
will take place on March 17th, 1914. The fourth May 
lecture is to be delivered by Professor E.. Heyn, of Berlin, ear!) 
in the month of May. Professor Heyn, who is one of the he=t- 
known continental metallurgists, will deal with the subject of 
‘Internal Strains in Cold-wrought Metals and Some Troubles 
Caused Thereby.” 
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LOTSCHBERG RAILWAY—2500-H.P. ELECTRIC LOCOMOTIVE 























Fig. 13-THE MOTOR—COMMUTATOR END 
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Fig. 15—INTERIOR OF DRIVER'S 


NEW LOCOMOTIVES FOR THE LOTSCHBERG 
RAILWAY. 
No. II*, 

THE method of transmitting power from the motors to 
the driving wheels can be understood from the drawing on 
page 595, and also in the upper and lower illustrations on 
page 600. The cranks on the intermediate shafts to 
which the motors are geared are coupled to the cranks on 
the driving axles by a set of triangular rods. All heavy 
parts are mounted on springs, and the play of the latter is 
taken up by a vertical sliding block. The motors (see Figs. 13 
and 14 and page 600) are series-compensated machines with 
interpoles, and are built in accordance with the Oerlikon 
German patent No. 162,781. 
cooled machines, each weighing, together with the double 
helical gear, 14 tons. The gear, it will be noted, is 
mounted inside the frame. Stator and rotor windings are 
composed of copper rods insulated from the iron parts by 


* No. I appeared November 21st. 
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They are open-type natural , 





Ihe tnguper. 


mica. The armature windings are held in position by 
wedges and steel wire bands. There is an air gap of 
3mm. between the armature and pcle faces. 
carriers are mounted on a revolving ring, so that those 
brushes which are normally at the lowest part of the 
machine may easily be inspected. A ceiling fan—see 
Fig. 17—serves for ventilating the whole motor room. 
It is placed above the motor, and drives the discharged 
air through the auxiliary pole resistances, which are 
fitted into the roof. 

It is claimed by the Oerlikon Company that a change 
in periodicity within reasonable limits does not interfere 
with the operation of these motors. In a like manner, 
the normal tractive effort and the normal speed are not 
interfered with by reasonable variations in line pressure. 
Additional secondary tappings have been provided on 
the transformers to enable a decrease in the line voltage 
to be compensated. Moreover, even at one-third its | 
normal voltage each motor can develop its full tractive 
effort. At full pressure they can give a considerable | 
overload. When the engine is running at its normal | 


The brush | 


Fig. 14—THE MOTOR-—GEARING END 








Fig. 16—-THE MOTOR COMPARTMENT 


speed the speed of the armature is four times greater than 
the synchronous speed. The power factor of the motors 
is at all normal speeds about .95. Tests have shown that 
the efficiency of the locomotive is as high as 88 per cent. 
This figure has been arrived at by taking all losses in trans- 
formers, motors, and gearing into account. It was 
obtained from the electrical input, and the power available 
at the circumferences of the driving wheels. Characteristic 
curves of one of the motors are given in Fig. 18. Fitted 
directly to each motor and electrically connected with it 
is the reversing switch, Fig. 19. This alters the direction 
of current in the main exciting winding, and is ordinarily 
operated by means of solenoids, though under excep- 
tional conditions these switches, like all other controlling 
arrangements, can be operated by hand. Above the 
motors and between the two reversing switches is the 
switch which divides the electrical equipment into two 
distinct portions. Current for the auxiliary motors and 
for the heating apparatus can be drawn from either of the 
transformers. The pressure of the heating circuit 18 
325 volts. Normally the energy expended in this circuit 
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s not exceed 100 kilowatts. Coupling plugs in the | 


By referring to the illustrations of the driver’s cab, Fig. 15, 
bins connect up the heating apparatus in the 


| an idea of the method of operating the engine can be gained. 
Each driver’s cab contains two electric heaters | The current collectors are raised by manipulating the 
bined consumption of 800 watts. The two | compressed air valveand at the same time the controlling cir- 
‘ompressors are started from the driver’s cabin. An | cuit is completed and current for operating the varioussole- 
eamatio regulator switches them on and off at predeter- | noids referred to above can then be drawn from the battery. 


does © ; 
driver's C8 
carriages. 

having a com 


mined maximum and minimum pressures. Like all other | To the left ot the valve which controls the bows there are 





















auxiliary motors, these machines are connected to the 
113-volt circuit. A motor generator—Fig. 20—supplies 
jointly with four lighting train batteries the current for 
lighting and controlling the various switching arrange- 
ment referred to above. ‘This is fitted under one of the 
tables in one of the drivers’ cabs. and is controlled in the 
same compartment. After the main switch belonging to 
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this motor generator has been closed an automatic switch | 
—Fig. 22—performs all other controlling operations. 
If the transformers are under pressure the alternating- | 
current motor of the set is started with the aid of its | 
auxiliary phase winding. As soon as it attains full speed 
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Fig. 19--REVERSING SWITCH 








this auxiliary winding is cut out of circuit, and the dynamo 
'S connected in parallel with the battery. If the alter- 

nating current fails a relay cuts out the starter and a 

the 12 returns the latter to its initial position, whereupon 
1e batteries provide the direct current. 










Fig. 17—ELECTRICALLY-DRIVEN CEILING FAN 





Fig. 1B—CHARACTERISTIC CURVES OF MOTOR 


| The following instruments are fitted to the driver’s table— 
| @ voltmeter indicating the line pressure, a high-tension 


| and two low-pressure ammeters indicating the current 


| and on the side walls there are wattmeters registering the 


two switches which operate the high and low-tension oil 
switches electrically, whilst in‘ the middle of the table 
there is the main controller handle—also shown separately 
in Fig. 25—which is used for actuating the controller 
switches on the top of the transformers. To the right 
of this main controlling handle is the lever for reversing 
the motors. It will be gathered from the description of 


the reversing drum—Fig. 19—that when this hand- 
operated reversing handle is placed in one position one of 
the solenoids turns the drum in one direction, and when 
the switch is turned to the other position the other solenoid 
turns the drum in the opposite direction. At the same time, 
signal lamps fitted to the table indicate to the driver 
whether the mechanism is set for forward or backward 
running. Other lamps show when the main controllers are 
in the off position. All switches are interlocked, and it is 
impossible for the driver to manipulate them in the wrong 
order. Fig. 16 shows the interior of the motor room. 


ammeter indicating the current the locomotive is absorbing 


taken by the motors. On the walls at the back of the 
cabins there is an ammeter for each of the electric heaters, 


total output of the engine, and volt and ammeters for the 
motor generator. The measuring instruments on the 
driver’s table are of the profile type. All lamps for lighting 
the locomotive can be switched on or off from the driver's 
cabs. The ceiling lamps to be seen in Figs. 15 are con- 
trolled together with the instrument lamp. 

The two high-tension chambers are shut off from the 
main motor compartment by expanded metal doors, which 
cannot be opened. until the current collectors are lowered 
out of contact with the tension conductor. The key for un- 


the pipe in cominunication with the bows, and it can only 
be removed when the valve is open. Therefore the air 
must be allowed to escape and the bows must be lowered 
before these doors can be opened. This key serves for 
unlocking all doors associated with the high-iension 
chambers, but it can only be taken out of the locks after 

















Fig. 20—MOTOR GENERATOR 


the doors have been closed. The door of the fan covering 
fixed above the motors is also locked, but it has to be 
opened if it is desired to operate the reversing or group 
switches by hand, and matters are arranged so that it can 
only be opened when the current is switched off. Four 

















Fig. 2i—-RELAY SWITCHBOARD 


signalling lamps are fitted at this point, as well as in the 
driver’s cabs, and they show the operator whether the 
switches are set for forward or backward running, and 
also indicate the position of the main controlling switch. 
Fig. 21 shows the maximum current relay switchboard 
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\Fig. 22—AUTOMATIC SWITCH} 


which is mounted between the two motors, as shown in 
the lower illustration on page 600. Cross - sections 
of the locomotive are given in Fig. 23. A folding ladder 
has been provided to enable the driver to gain access 





locking these doors is attached to the valve connected with 


to the roof, and it is connected with an alarm whistle 
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which blows in the event of the ladder being let down | 


whilst the bows are in contact with the overhead line. 


Turning now to the complete diagram of connections, 
Ss 
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high-tension switches, TI. and TIT. main high-tension 
transformers. HS W, and HS W, high-tension shunts, 
HS W high-tension shunts to the wattmeter, E earthing 





Dri vers Platform. 
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We will now examine the ccntrolling circuit. 


controlling current switch combined with the 


Fig. 23—CROESS SECTIONS OF THE LOCOMOTIVE 


which actuates the bow. HA is the auxiliary switch 
for controlling the high-tension switch, and NA the 
auxiliary switch for controlling the main low-tension 
switch ; F W the reversing switch ; V and R signal lamps 





St¢wt. 
and S¢ WII. are the drums of the step controllers. ST 
controlling current main switch and fuse; ST, and ST, | 
valve 


=. 
It remains to consider the beating and lightin 


Pee: . : eat & Circuits 
Z is a fuse for the train heating circuit ; F H heat; : 


eating Units 


and fuses in the driver’s cabin ; L the main lighting switch 
JB lamps for interior lighting ; : 


S,, 


8, and Ss, signal 





lamps. <A few of the smaller details have not been referred 
to, but it is, nevertheless, possible to gain a very fair 
idea of the general arrangement of the electrical equip. 
ment from the diagram, which shows that the engine 
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rings. These are the principal devices connected with 
the high-tension circuit, so let us now examine the low- 
tension circuit. 

The controllers are marked S T I. and S T IL., the auto- 
transformers AT, and AT,, the low-tension shunts 
NSW, and NSW,, the low-tension switches NAT. 
and NATI., the shuats to the main driving motors 
(M, and M,) SH, and S H,, the reversing switches F W, 
and F W,, and the grouping switch, which is used for 
grouping the motors and transformers G, R. 

We will now turn to the instruments. Volt and 
ampére meters for the motor generator set are shown 
at U G(V) and UG (A) respectively. A is the ammeter 
for registering the current used for train lighting. The 
total energy used for working the locomotive is registered 
in the meter marked “ watt.”” Ammeters of the profile 
type for the main driving motor circuit are marked 
Nap I. and Nap II., and voltmeters for the high-tension 
circuit HA PI. and HA PII. 

Turning to the auxiliary machinery, the motor generator 
is shown at UG, Dis the dynamo, and M the motor. 
SK is the automatic starting switch, B, and B, the 
batteries, K, and K, the compresscrs, P A the automatic 
controlling switch which starts and stops the compressor, 
according to the demand for compressed air; V, and V, 
the fans for cooling the transformers ; V D the ceiling fan, 
whick cools the motor room and the shunts connected to 
the auxiliary poles of the main motors; SMI. and 
S MII. the motors for operating the controllers A, and A, 
starters for these motors; K K compressor fuses; V V 
fuses for the fans; HS fuses for the 118-volt auxiliary 
circuit ; K S the compressor switch ; V S the fan switch ; 
and C shunt resistances. 


Fig. 24—DIAGRAM OF CONNECTIONS 


for indicating the setting of the direction switches ; T V 
the door lock for the motor room; RH, and RH, the 

















Fig. 25—CONTROLLING SWITCH 


maximum current relays for the high-tension switch ; 
and RN, and RN, maximum current relays for the low- 
tension switch ; RO the zero pressure relay. 


Swain Sc 


_ differs in several respects from all other single-phase 
locomotives described in these columns. 
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THE STAFF ENGINEERS’ ASSOCIATION. 


Our readers are already aware that there has, for some 
| little time now, been in course of formation a new institution 
| bearing the title of ‘“‘ The Staff Engineers’ Association.” 
| Broadly speaking, the objects for which this society has 
| been established are, to quote from a pamphlet which has 

just reached us :—‘‘To maintain and to further the 
| economic and social interests of its members ; to provide 
| a central organisation for civil, mechanical, and electrical 
|engineers in all branches of manufacturing and allied 
| industries, with special reference to such engineers as are 
attached to the staffs of manufacturing firms ; to promote 
| and to foster in public and commercial circles a higher 
a of the rank cf the engineering profession ; and 
| generally to do whatever may from time to time seem 
desirable to elevate the status and to advance the interests 
of professional engineers.” The Association has set 
out to champion the cause and to fight the battles of 
engineers employed on the statis of manufacturing con- 
cerns and of public bodies. We gather that, though the 
project has only been on foot for a few months, consider- 
|able support has already been forthcoming, and we 
| understand that it is proposed to carry on the operations 
| of the Association somewhat on the lines !ollowed by 
the British Medical Association and the Law Society. 
| Further particulars may be obtained on application to the 
' Secretary, 31, Queen Victoria-street, F.C. 
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RAILWAY MATTERS. 


Tue official inauguration of the new railway between 
Malmédy, in Rhenish Prussia, and Stavelot, in Belgium, 
is fixed for January 2nd, 1914. Prior to the Treaty of 
Lunéville, in 1806, the two towns were included in the 
principality of the Prince-Abbot of Stavelot. 





SpeAKING on a report of the Highways Committee, 
the effect of which was that the Committee had been 
convinced, as & result of experiments, that the Burdett- 
road, and Grove-road route was not suitable for working 
by means of petrol-electric cars, Mr. Hume said that the 
eost was much higher than that of the London County 
Council’s conduit electric cars. With petrol at 1s. 24d. 

sp gallon the cost of the self-propelled cars was 8-319d., 
while the cost of the conduit cars was 6-62d. per car mile. 


Tue construction of a railway line from Odessa, Russia, 
to Akkerman has been discussed for a number of years, 
and the project now appears to have taken definite shape. 
The chief constructor of the proposed line has arrived in 
Odessa, and many arrangements preliminary to com- 
mencing active work have been completed. A new 
building to be used for administrative offices is now under 
construction in Odessa, and under the present plans of the 
company work on the new line between Odessa and Akker- 
man will be started early next year. 


An unusual phenomenon was reported on November 
ith by a Canadian Pacific Railway train “ dispatcher.” 
The work of dispatching is done by a telephone, and while 
listening at his instrument, the “dispatcher” picked 
up regular dashes and dots of the Morse code, and as he 
was an expert telegraphist he could follow the message, 
which was a wireless communication from some vessel 
at sea announcing her approaching arrival at San Francisco. 
Apparently the telephone wires had acted as an aerial. 
The name of the ship is not known, as only her code 
number was signalled. 


ON the Ist of this month the extension of the Bakerloo 
Tube to Paddington Station was opened to the public. 
Paddington has, of course, had for many years connection 
with the Underground at Praed-street and Bishop’s-road, 
but it has now been put into direct communication with 
London’s great network of tube railways. It is now 
possible to travel direct without change of train from the 
Great Western terminus to the Elephant and Castle via 
Oxford-cireus and Waterloo. The Bakerloo tube will, 
it will be remembered, be carried on in future to Queen’s 
Park Station on the London and North-Western Railway, 
and eventually through trains will be run from Watford 
to the Elephant and Castle. The work on the extension, 
opened on Monday last, was begun in August, 1911, and 
was completed a month ahead of time. 


Ir is definitely dec:ded, states The Times “‘ Engineering 
Supplement,” that the site of the power-house for the 
supply of current to the Melbourne suburban railways 
shall be moved from Yarraville to Newport. The necessity 
for this change arose from the fact that there was not 
sufficient water passing through the river at Yarraville for 
condensing purposes. At Newport the condensing water 
can be taken from the river and discharged into the bay, or 
vice versa, Newport is not as centrally situated as Yarra- 
ville, and certain land will have to be acquired, but it is 
not anticipated that the ultimate cost will be more, as 
the foundations are better. It is probable, however, that 
the delay, owing to the change in the site of the power-house, 
will cause some inconvenience and delay in initiating the 
transition to electric traction. It is anticipated that this 
part of the scheme will be completed by the end of 1914, 
and that the first line that is to be converted (from Broad- 
meadows to Sandringham) will be under electric operation 
by the middle of 1915, 


THE much-discussed proposal to build a railway bridge 
connecting the island of Rigen with the mainland at 
Stralsund has now assumed definite shape, and is likely to 
be included in the Prussian Estimates for 1914 or, at any 
rate, for 1915. The importance of the bridge is evident 
from the fact that it will lie on the Sassnitz—Trelleborg 
route from Berlin te Stockholm. At present trains are 
conveyed across to the island by means of very inadequate 
ferry boats, which form the only drawback to this other- 
wise excellent route. It is proposed to construct the 
bridge in two parts, the first 790ft. long from the mainland 
to the little island of Danholm, and the second, 4270ft. 
long, from Danholm to Riigen. It will be about 30ft. 
broad, with two railway tracks, and 100ft. above the level 
of the water. The possibility is also expressed of con- 
structing a bridge for ordinary traffic underneath the rail- 
way bridge, although this does not form part of the actual 
project. It is estimated that the construction of the rail- 
way bridge alone, which will be entirely of steel, will cost 
about £700,000. 


Accorpine to the Railway Gazette, at the recent Con- 
vention of the Association of Railway Electrical Engineers 
© paper was presented on “‘ The Characteristics and Operat- 
ing Features of the Gas-Electric Car,” which provided some 
interesting data associated with the design of such vehicles. 
It was pointed out that the choice of gear ratio and wheel 
diameter is an important consideration, and that, speaking 
generally, cars having 3°%in. diameter wheels and motors 
provided with an allowable armature speed of 1800 revolu- 
tions per minute, a gear reduction of about 2-75 is satis- 
factory, The choice of these various quantities depends, 
of course, on the kind of motor used and the class of service 
the car is performing. The above combination is one that 
has been found satisfactory for single-rail motor cars 
'n average service where trailers are hauled occasionally. 
Kor 100-kilowatt generator output this combination gives 
about 12,000 Ib. tractive effort at starting, allows a maxi- 
mum speed of 60 miles per hour and a tractive effort of 
4200 lb. at 9-5 miles per hour at the rated load of the 
motor, For petrol-electric locomotives and cars operating 
with trailers at low speeds the maximum gear reduction 
obtainable is to be desired. This gives slightly more 
tractive effort at starting and a much lower speed at the 
rated load of the motors, but makes very little difference 
in the general speed tractive effort relations for the equip- 
ment. Motor rating on a petrol-electric car should be 
shout 125 per cent. of the generator rating. 








NOTES AND MEMORANDA. 


In a paper read before the Manchester Literary and 
Philosophical Society recently, on the ‘“ Crystallising 
Properties of Electro-deposited Iron,” Professor H. C. H. 
Carpenter said that sheets of the metal, which were 
almost chemically pure, showed remarkable recrystallisa- 
tion effects when heated and cooled above or below certain 
temperatures at which a molecular change takes place. 
In this way relatively enormous crystals are obtained in 
three seconds’ when a strip is cooled below a certain critical 
point. The same heat treatment which produces coarse 
crystals in electro-deposited iron has the.effect of refining 
wrought iron and very mild steel, provided they have been 
rendered coarsely crystalline by close annealing between 
700 deg. and 800 deg. Cent. On the other hand, annealing 
at these temperatures has no effect in coarsening the 
structure of electrolytic iron refined by mechanical means 
at the ordinary temperature. In these respects, accord- 
ingly, the behaviour of the latter is the precise opposite 
of that of wrought iron and mild steel. ‘Professor Car- 
penter said that these observations were not only new as 
regards iron, but were unknown amongst metals of any 
kind. 


THE following formula for “nickel-plating’’ brass 
and copper parts is said to have proved very satisfactory. 
In using this method, the first step is to see that the parts 
to be plated are quite clean and free from grease. The 
work is then dipped in a saturated solution of bichloride 
of mercury, or else a paste is applied by rubbing. This 
treatment causes a film of mercury to be deposited on the 
work, and when this result has been obtained the pieces 
are dried in sawdust and then lacquered in the usual way. 
If a paste is found more convenient to use than the 
solution, it may be prepared by adding water to the 
bichloride of mercury to obtain the required consistency. 
It is essential that the parts be lacquered after they have 
been plated in this way; otherwise the mercury will 
wear off in a short time. Bichloride of mercury may be 
prepared by allowing metallic mercury to dissolve in 
hydrochloric acid until the strength of the acid is used up. 
The liquid is then boiled off, leaving white crystals of 
bichloride of mercury in the vessel. Either a glass or 
earthenware vessel should be used to prepare the bichloride 
of mercury, as hydrochloric acid will act upon any metal 
vessel which may be used. 

A PROCESS is stated to have been perfected by Professor 
R. Somner for the extraction of radium from ores which 
hitherto it has not been possible to treat profitably owing 
to their low content of radium. The process is to be 
worked on a commercial scale at Neulengbach, near 
Vienna, where such minerals as carnotite will be used. 
According to the Chemical Trades Journal, the ore is 
first treated with a strong alkali, which converts all the 
silica into a soluble compound, so that on treatment w th 
water a very large bulk of the waste material is dissolved 
and thus got rid of, and the treatment of the residue 
becomes both economical and easy. In four or five days 
the raw materials are opened up completely, and the whole 
of the radium is extracted in combination with barium 
in the form of a mixture of their chlorides. The separation 
of the pure radium chloride can then be at once begun 
by any of the processes at present in use. By the applica- 
tion of the process to the poorer radium minerals, Pro- 
fessor Somner hopes to be able to produce radium in 
sufficiently large quantities to meet the demands which 
at present cannot be satisfied, owing to the difficulty of 
obtaining raw material rich enough to make its treatment 
possible on economic lines. 


ON account of its special geographical situation Lyons 
is said to be subjected to greater extremes of heat and cold 
than any other city in France, there being a difference of 
29 deg. Cent.—52.2deg. Fah.—between the average 
temperatures of January and July. This is due to the 
prevalence of fogs arising from the evaporation of the 
Rhéne and Saéne. Where these rivers join in their passage 
through Lyons they present a surface of about 725 acres, 
and according to M, Onofrio, the director of the Fourviére 
Observatory, they give off 280,000,000 cubic metres of 
vapour a day at a temperature of 0 deg. Cent., which quan- 
tity is enormously increased during the warm days of 
summer, When there is no wind the vapour hangs over 
Lyons and the fog is intensified by the smoke. M. Onofrio 
proposes to suppress the.cause of these fogs by preventing 
evaporation, and after carrying cut many experiments 
he claims that this can be done by covering the surface of 
the rivers in their passage through the city with an 
extremely attenuated film of oil, which will be half the 
thickness of a soap bubble. The thickness is given as 
1/150,000th part of a millimetre. This would require 
three litres of oil in an hour, so that if the system is 
efficient it will not be expensive. The Lyons Municipal 
Council has decided that the scheme is worth a trial, and 
has appointed a commission and voted the necessary funds 
for this purpose. 


AccorDING to the United States Geological Survey, 
the natural gas industry has become one of the leading 
industries of that country, and were it possible to trans- 
port natural gas as coal, petroleum or other fuels now in 
use are transported, it would be the leading fuel of the 
world, and its value would probably exceed that of any 
other commodity. As it is, enormous quantities are 
wasted annually, quantities too great even to be estimated. 
The important features of the year: were increased pro- 
duction, the extension of pipe lines to new communities, 
the consequent increased consumption of gas for both 
domestic and industrial purposes, and increased prices. 
The total estimated consumption of natural gas in the 
United States in 1912 was 562,203,452,000 cubic feet, 
valued at about £17,000,000, at an average price of 73d. 
per thousand cubic feet, compared with 512,993,021,000 
cubie feet, valued at £15,000,000, at an average price of 
73d., in 1911. The number of domestic consumers 
supplied with gas in the United States in 1912 was 
1,621,557, and the value of gas consumed for domestic 
purposes amounted to £10,000,000, while the number of 
industrial consumers was 15,936, and the value of gas 
consumed for industrial purposes was £6,700,000. On 
the assumption that 28,000 cubic feet of gas equal in 
heating power one ton of coal, the fuel displaced in 1912 
was equivalent to approximately 20,000,000 tons of coal. 








MISCELLANEA. 


Tue Punjab Government is investigating the project 
of damming up the monsoon waters of the Jumna, in the 
Koch Valley, sc as to provide water for the Punjab canals 
during the winter season. Two schemes are.under con- 
sideration, the larger of them proposing a dam 220ft. 
high. 


At a meeting of Malvern Urban Council last Tuesday 
the electrical engineer was instructed to prepare a report 
on the present capacity of the electricity works and the 
extensions necessary for future supply. Mr. Prosser 
said that if the Council were asked to find more money 
to extend the works, they ought not to look upon it as a 
misfortune, but rather as a matter upon which they could. 
congratulate themselves, in view of the increasing demand. 





THE Secretary of the United States Navy has recom- 
mended that the Naval Programme for 1914 should pro- 
vide for the construction of two Dreadnoughts, eight 
destroyers, and three submarines. Calling attention to 
the increasing price of oil, he advised the purchase of oil 
wells by the navy. Oil might be regarded as the principal 
fuel, and in a short time the United States navy would 
need one hundred and twenty-five millions of gallons 
yearly. 


THE German Union of Benzol Manufacturers, which 
is now encouraging the use of that spirit for the operation 
of the engines of motor cars, states that over 30,000,000 
gallons are now being annually produced in Germany. 
a quantity that will be considerably increased during the 
coming year. The Union comprises no less than seventy 
benzol-producing concerns, which have agreed to turn out 
for motor car use a uniform quality of spirit, depots for 
the sale of which are being established in all parts of 
Germany. 


THE Board of Trade has appointed Sir T. Edward 
Thorpe, C.B., F.R.S. (Chairman), Mr. Robert Nelson, of 
the Home-office, Mr. W. Slingc, of the General Post-oftice, 
Mr. James Swinburne, F.R.S., and Mr. Alexander P. 
Trotter, of the Board of Trade, to be a Committee to con- 
sider the causes of explosions which have occurred in 
connection with the use of bitumen in laying electric 
cables, and to report as to any steps which should be taken 
to prevent explosions in future from the use of bitumen 
or similar substances. Mr. M. J. Collins, of the Board of 
Trade, will act as Secretary to the Committee. 


A NEw “skyscraper’”’ is to be erected in New York 
which will reach the colossal height of 901ft., and is to 
form the permanent exhibition centre for the combined 
republics of America. The first floor will be an enormous 
hall, 200ft. square and 30ft. in height, which will always 
be used for purposes of exhibition of machinery. The 
second floor will be set apart for weekly exhibitions of 
local manufacturers, and the industries of north, south, 
east and west will be assigned a separate floor for 
their products. Four floors are to be set apart for the 
Latin-American Republics, the larger having each of them 
an entire floor, while the smaller will be grouped together 
two or three on a floor. Above these seven floors will be 
devoted to offices to be let to exporters, merchants, 
attorneys, and others whose business is connected with 
the Latin-American peoples. There will be a library 
devoted to books referring to Latin-American countries, 
and a floor will be given up to statistics and reports on 
American commerce, while space is to be provided for 
dining-rooms, conference rooms and lecture halls. 


Last Tuesday night Commander Dixon, of the West 
minster City Council, delivered a lecture before the 
members of the London Society at the Royal United 
Service Institution, Whitehall, on ‘“‘ The Wastes: The 
Wants of London.” He pointed out that in 1910 
957,635 tons of the inevitable waste of a city had to be 
collected and disposed of by the various Borough Councils 
of London. In view of the cost of incinerators, he advo- 
cated the removal of ail waste to land which was at present 
unproductive, and therefore could be acquired at a very 
moderate first cost. On the banks of the Thames were 
thousands of acres which might be reclaimed. The land 
was cheap, and it should be compulsorily obtained by Act 
of Parliament. A scheme such as he had suggested had 
already been successfully carried out by the city of Man- 
chester. He hoped that some conference of London 
authorities might be possible, so as to evolve a scheme to 
utilise the waste material of each in the way he suggested. 
It should be remembered that each of these authorities 
was now dumping its waste off the mouth of the river 
Thames. If the land on the banks of the Thames were 
reclaimed, instead of the present swamps there would in 
time be smiling homesteads and farms, the produce of 
which would be a valuable addition to the London markets. 


A NEw public subway at the junction of Cannon-street 
and Queen Victoria-street was opened by the Lerd Mayor 
last Tuesday. The entrances tc the subways are situated 
respectively at the Mansion House Railway Station and 
at the two points where the streets intersect. The 
necessity of the subway was brought before the Common 
Council in November, 1909, by Mr. A. C. Morton, M.P., 
and was referred to the Streets Committee. Powers 
were obtained from Parliament in 1912. Considerable 
difficulty has been experienced in carrying out the work 
owing to the small space available and to the presence of 
large numbers of telephone cables, gas, electric, and 
water mains. The London County Council pipe subway, 
with its many mains, has also had to be lowered, and the 
sewers diverted. The Lord Mayor was received at the 
opening ceremony by Mr. G. Gordon Statham, the chair- 
man, and the other members of the Streets Committee 
in a tent erected over one of the entrances to the tunnels. 
Before entering the subway he said the public must agree 
that they owed a debt of gratitude to Mr. Morton for his 
suggestion and to the Streets Committee for carrying out 
the work. When they remembered that no fewer than 
2500 vehicles passed that point in one hour they must 
realise what a benefit the subway would he to the people. 
Having been presented with a gold key, the Lord Mayor 
then unlocked the gate and declared the subway open. 
He and the members of the Streets Committee afterwards 
walked through the tunnels. 
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ELECTRIC LOCOMOTIVE FOR THE LOTSCHBERG RAILWAY 


( For description see page 596) 
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Corrosion. 


ALTHOUGH more and more attention is being given 
to the corrosion of metals, it cannot be said that any 
clear light through the veil of quasi-mystery which 
enshrouds it is yet visible. Let us not be misunder- 
stood. More, a very great deal more, is known about 
corrosion and the causes of corrosion than was known 
as short a time as ten years ago. In that sense we 
have more light. On the other hand, questions con- 
nected with it are frequently arising to baffle our 
understanding. Until we are able to give a definite 
and incontrovertible reply to such questions; until 
we are able to say under such and such conditions 
you will get corrosion of such and such a kind; until 
we are able to say by doing this or by doing that you 
will stop it; until we are able to say with conviction, 
not only that certain elements in combination with 
iron cause or arrest corrosion, but why they so act, 
we cannot claim to be really masters of the subject. We 
are not near that position yet; we have not even 
decided whether corrosion is as purely chemical as 
the oxidation of wax in a burning candle or as purely 
electrical as a Daniell cell. We have not even 
reached this essential jumping-off place to fur- 
ther discoveries, and how, whilst we are still in 
doubt on a, question so elemental, can we hope to 
specify clearly and scientifically the causes of the 
more complex problems that the corrosion of metals 
daily presents. 

But we no longer despair ; the subject is no longer 
almost neglected ; we are no longer satisfied with the 
text-book explanations which settled the question 
once and for all, and quite wrongly, not so many years 
ago, and we have plenty of workers attacking the 
problem at both ends. On the one hand we have 
the chemists studying it with the balance and the 
microscope in the laboratory and devising new and 
wonderful chemico-electrical reactions, labelled with 
epithets as esoteric as any invented by alchymists of 
old to conceal their ignorance. On the other we 
have the engineer busying himself with the hard 
practical effects of decay of structures, ships, pipes, 
and so on and so forth, and looking for matter-of- 
fact methods of putting a stop to the evil. Whilst 
the chemists are looking for the ultimate cause the 
engineer bothers about nothing save the proximate 
cause, which, having discovered, he girds himself to 
overthrow. The services that both are rendering 
cannot be over-rated, and if we venture to put a 
higher value or. the less intrinsically valuable work of 
the engineer—for the discovering of prime causes 
must always be greater than the empirical treatment 
of particular incidences—it is because we feel that in 
many cases the chemists are working with more zeal 
than wisdom. They are by their methods involun- 
tarily blinding themselves to facts. “Small pieces 
suitable for careful investigation,” writes Mr. Eric 
Rideal, in a paper read before the Society of Engineers 
on Monday last, “ usually yield data that are in no 
way comparable to the actual results obtained in 
the body of the iron and steel itself.” Mr. Rideal 
may speak with some authority on this point, for he 
has had to face cases of corrosion on the grand and on 
the laboratory scale, and he is able to appraise cor- 
rectly the value of the latter. But he is only one of 
many engineers who have made the same charges 
against the miniscule experiments of the chemist, 
and have pointed out that results may be wholly 
vitiated by the consideration of small in place of large 
areas. On the other hand, we must remind engineers 
who look scornfully on the work the chemists are doing 
that the method of the chemist, for the purpose he 
has in view, is not only the right scientific method, 
but the only method possible under the circum- 
stances. The engineer, for example, who keeps a 
careful record of the number of extensive repairs of 
iron underframes and contrasting them with the 
similar repairs of steel underframes. decides that 
the former last better than the latter, follows a very 





sensible and practical, but quite unscientificcourse. A 
great number of variables are acting at one time, and 
it is only at a general summation of those variables 
that he arrives. He may tel] you that there is only 
one variable of any importance—the presence of 
slag in the iron and the absence of it in the steel— 
but he has helped you no more to get to the root 
causes of corrosion than if he had said painted steel 
was more rust resistive than polished steel. The 
chemist, on the other hand, begins by examining the 
purest iron, in the purest water, and he endeavours 
to eliminate the disturbing effects of gases occluded 
in his glass vessels, of daylight, of the proximity of 
his specimens to other objects, and so on and so on. 
He does his utmost—whether he succeeds or not is 
the question that is the salt of chemical disputations 
—to restrict his experiments to a single variable at 
one time, and he endeavours thereby to say what is 
and what is not the effect of other variables he intro- 
duces later. That is the scientific line to take, but 
unfortunately, up to the present, it has done but little 
to help the engineer. Corrosion may, not very inaptly, 
be called the cancer of metals, and just as the scientific 
treatment of cancer has so far failed, so has the 
scientific treatment of corrosion.. But no surgeon 
who uses the knife on his patient speaks slightingly 
of the work of the Cancer Research Society, and no 
engineer who uses the empirical methods which he 
has found best for getting rid of corrosion should 
regard contumaciously the work that is being done 
by chemists. 

Mr. Rideal does us the honour to put at the head 
of his paper a sentence which appeared in these 
columns nearly two years ago. “ The rusting of 
iron,’ we wrote, “ has received its usual amount of 
study and controversy, but the question remains as 
ragged and dubious as it has been for years.”” Writing 
now, many months later, and looking back over the 
interval, we should have no hesitation in putting to 
paper again the same words. But we are far from 
despairing. Where many well-trained minds are 
concentrated on a single object we need not doubt 
that sooner or later the truth will be found. Of what 
value it will be to ironwrights when found is a question 
which must be left to the future. 


The Marine Diesel Engine. 


WE reprint elsewhere in this issue, in fairly complete 
form, an interesting paper on Diesel engines read by 
M. Georges Carels before the North-East Coast 
Institution of Engineers and Shipbuilders a few days 
ago, which coming, as it does, from one who has 
been actively engaged in the construction of Diesel 
engines for some years, is more than usually valuable. 
We are in complete agreement with a very great deal 
of what the author says, and we are therefore unable 
to take up a critical line, but in view of the great 
length of the paper and the value of some of the 
information given therein, our readers may appreciate 
a running commentary on the principal points. 

M. Carels commenced by an admission that the 
Diesel engine is not making the rapid progress at 
sea which was expected, and accounts for it partly 
by reason of the high price of fuel and partly by a 
sense of disappointment that the lavish promises 
made by the—he is careful to say continental— 
technical papers have not been fulfilled. In this 
statement he excludes the technical Press of this 
country, and gives it credit for the clear and impartial 
manner in which it has dealt with the question of 
the Diesel engine. We are, however, inclined to add 
other reasons—the high cost of the Diesel engine, 
the impossibility of obtaining quick delivery at a 
time when freights are high, and the fact that the 
majority of shipowners cannot convince themselves 
that the Diesel engine has as yet actually proved 
itself in every way suited to their needs. They note 
that there are a number oi motor ships afloat, and 
naturally they prefer to wait and see how those ships 
acquit themselves rather than add themselves to the 
number of pioneers. This is an attitude of which the 
British nation is sometimes said to be inordinately 
fond, to its own detriment; but, on the whole, it 
may be doubted if our nation shows much more cau- 
tionthan others. Indeed, M. Carels himself shows how 
right the attitude was and, to a certain extent, still is. 
He points out, for example, the effect which the 
demand for light weight high-speed engines for sub- 
marine purposes had on design in general—most of 
the firms who took up the construction of the Diesel 
engine beginning with this type—and then gives a 
number of reasons for the unwisdom of the course 
pursued. He admits, however, that it was valuable 
in showing how a Diesel engine should not be made, 
and draws attention to the present policy of most con- 
tinental builders, which is to return to more moderate 
speeds and fewer types. Bearing on the same general 
question, he riddles the belief held in some quarters 
that any firm can set to work to construct Diesel 
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engines without previous experience, pointing out 
that the original Diesel engine owed its success 
entirely to the exact experimental and laboratory 
work which preceded its appearance. This is a 
point on which we ourselves feel somewhat strongly, 
and we have often pointed out the danger of attempt- 
ing to put on the market a Diesel engine without very 
extensive preliminary bench tests. 

Another question which shipowners are waiting to 
see settled—if settled it ever can be—is the superior 
merit of the two or four-cycle. M.Carels gives his pre- 
ference to the two-cycle on account of the absence of 
exhaust valves, the simplicity and cheapness of its 
reversing gear, and the better turning moment for the 
same number of cylinders—not for the same power, as 
he puts it. He admits, however, the higher fuel and 
lubricating oil consumption and the higher mean 
temperature of the two-cycle. Having plumped for 
the two-cycle engine, he discusses the pros and cons 
of scavenging valves and cylinder ports. We have 
on previous occasions expressed our doubt as to the 
completeness of the scavenging with the port or 
valveless type of engine, but we have never been able 
to obtain sufficient figures upon which to base a 
definite opinion. M. Carels states definitely that the 
port type of engine must give a lower mean effective 
pressure and higher fuel consumption, but in view of 
the fact that the Sulzer engine of the Monte Penedo 
—which, by the way, had a combination of ports 
and valves—has a consumption of only 0.46 lb. per 
brake horse-power per hour, we do not think there 
can be very much in the point. The simplicity 
of the port design, as evidenced by the Diesels 
Motorer A.B. engine, must, however, be admitted, 
though it is probably true that there is a limit to the 
revolution speed of this type. Actually, M. Carels 
deems the port type most suitable where simplicity 
and maximum reliability are the essential factors, 
but he contends that in cases where fuel economy is 
the factor, the four-cycle engine should be used up 
to certain powers, while for high powers—say, from 
1000 horse-power upwards—the two-cycle scavenge 
valve engine best meets the case. Probably it is not 
safe to go further than this at the present time, and 
we must wait the accumulation of reports from ships 
fitted with engines of both kinds to reach a more 
definite decision. M. Carels, however, takes up the 
position that “ The marine Diesel engine is no longer 
an experiment, but has given proof of its quality,” 
and in that we are not disposed wholly to agree with 
him. The Diesel-engined ships actually at sea have 
not, as far as our information goes, given as little 
trouble in the way of attention and renewals as the 
marine superintedent has become accustomed to 
expect with his steam engines. Not that the troubles 
with some of the ships have been serious, but in some 
cases they have been serious enough to cause a slight 
feeling of anxiety. Certainly almost every new boat 
shows some modification from the original design of 
engine. In this connection, too, there is the factor 
of the human element to consider, and although it 
may be perfectly true that the ordinary steam 
engineer may find but little difficulty in accustoming 
himself to think and work to the necessary thousandths 
instead of his thirty-twos. he cannot but find the 
conditions in a Diesel engine-room very different 
from those to which he has been accustomed. For 
some time to come the Diesel engine must be and 
should be regarded as an experiment, or we shall 
too soon reach standardisation and arrest develop- 
ments. M. Carels is, however, very sound when he 
points out that whereas the final overall efficiency 


available to drive a boat is, in the case of a steam j 


engine, only some 7 or 8 per cent., it will amount to 
some 17 to 22 per cent. in the case of a Diesel engine. 
This, of course, largely boils itself down into the 
question of the price of the respective fuels, and it 
may roughly be taken, from this point of view, that 
a Diesel engine can compete on an equality with the 
steam engine when the price of oil is about three times 
that of coal. But,in marine engineering, economy 
can never take the place in the slightest degree of 
reliability. First and foremost, the engines must be 
free from breakdowns ; afterwards, and only after- 
wards, can economy be considered. M. Carels is 
not slow to recognise this obvious fact, and he deals 
ably with the different conditions under which the 
various parts of the engine have to work, and gives 
us some useful hints. He states, for example, that 
the diameter of the crank shaft should be about 
six-tenths of the cylinder bore, and draws attention 
to the fact that the bearings should not be too long, 
as, unless the shaft is exceedingly stiff, it bears prin- 
cipally at the ends. This would appear to mean that 
bearings are likely to be on the short side, and a 
natural deduction is that some form of forced lubrica- 
tion is a sine qud non. 

Other points on which the author 
we must leave the reader to find for 


touches 
himself 





in the paper. In many cases they bring us back to 
our contention that the Diesel marine engine is still 
in the experimental stage, and we note with no little 
pleasure M. Carels’ observation that “‘ It would be 
foolhardiness to attempt to solve such a complex 
problem by sheer reasoning and calculations.”” Much 
must be discovered by experience, and this is 
best to be obtained by the collaboration of the marine 
engineer and the Diesel engine builder. The author 
points out that some firms have made the mistake 
of not studying marine practice before starting on 
their designs, and in this connection he re-echoes 
the views which we have often expressed on this par- 
ticular aspect of the question. We are glad to note, 
too, that M. Carels agrees with us in stating that the 
trunk piston is not a satisfactory job for marine work, 
even though it is used extensively in land practice ; 
he admits that even there cases of seizure have 
occurred. But we find ourselves unable to agree 
with him in his somewhat casual ideas as to the 
necessary water-tightness of the joints in piston- 
coohag arrangements. Even in an open engine, 
where there is not much danger of the escaped water 
mixing with the oil and causing it to saponify, we think 
everyone would admit that such leaks can certainly 
do no good, and, in our opinion, they tend to make 
the engineer less careful, as he will avoid approach- 
ing places where he may get wet, and he will become 
somewhat hopeless about keeping the appearance of 
his engine up to a high standard. Perhaps we rather 
labour what many may consider a small point, but 
seeing that absolute tightness is obtainable, we cannot 
subscribe to any slackness in this direction. We 
were recently on board the Eavestone, and noted 
that the glands of the piston-cooling water pipes had 
not been packed for three months, and yet were 
absolutely dry. If this is possible in one case, it 
must be obtained in all cases. We think M. Carels 
is wise in insisting on accessibility, especially in view 
of his remark that “ In this first period of develop- 
ment it will be well to make more frequent revisions 
than is really necessary for safety’s sake.” In the 
Carels engine the piston is, of course, removed from 
above by taking off a cover, and we are informed 
that it can be taken out for inspection in about 
an hour. Our own view on the desirability of remov- 
ing pistons from below are well known.’ M. Carels 
i3, apparently, not quite decided in his mind as to 
what are the best megns of working the auxiliaries, 
but he suggests that in high-power engines in future 
they will all be driven by an independent oil engine 
of considerable power, but is very wise in raising the 
objection that this may make a noisier engine-room, 
though that is a difficulty which we hope to see 
overcome. 

We have done no more than allude to a few of the 
points with which M. Carels dealt, but we shall have 
done good service if we induce any reader to turn to 
the paper itself. It is unquestionably the most 
practical paper on the marine Diesel engine which 
has yet appeared, and an example is set to other 
makers which we shall be glad to see them follow. 
In too many cases makers, when they do write papers 
on their own products, are concerned more with 
praise of what they do themselves and with oblique 
dispraise of what others do, than with the broad 
issues which are of interest to all. We are persuaded 
that the more openly such issues are discussed, the 
more does the industry as a whole benefit, and we 
rejoice, therefore, over a paper of this kind. 


The Welsh Railway Outbreak. 


Ir is hardly possible to express the indignation 
which must be roused in every right-minded person 
by the strike on the South Wales section of the 


Great Western Railway. Not the smallest excuse 
or extenuating circumstance can be found to mitigate 
the offence of those who are taking part in it. 
It has been begun both in the face of an 
agreement and in defiance of instructions from 
Unity House ; it has been begun without notice to 
the company out of “sympathy ” with men who, 
by their own admission, had broken the regulations 
of the company, and were therefore quite properly 
dismissed. Under such circumstances, the feeling of 
the public cannot be in doubt; its whole weight 
must be exerted to crush an outbreak for which no 
justification exists. The facts are as clear as 
can be desired. On September 27th an engine driver 
named James, with the object of bringing the eight 
hours question to the front, refused to complete a 
turn. He was dismissed, but on signing an apology 
and an undertaking that he would for the future 
carry out the regulations he was reinstated. On 
November 7th he again struck on the ground that 
he had a conscientious objection to working certain 
traffic for Dublin. Ten days later he was dismissed, 
and immediately another driver, Reynolds, apparently 





—————_—_— 
on the impulse of the moment, also struck. and it 
seems, in spite of an apology, brought some pressure 
to bear on other drivers, with the result that on Wed. 
nesday night over four hundred men were out, and 
the local traffic of the district was wholly dis- 
organised. There is absolutely no defence for the 
men; their action is high-handed and hot-headed 
and we hope to see no wavering or faltering either 
on the part of the Great Western Railway or the 
Government in dealing with them. It must yp 
remembered that the hours to be worked on the 
Great Western were settled by a Conciliation Board 
only last year, and the settlement then reached hold, 
till 1915. Under such circumstances it is not syy. 
prising that Mr. J. E. Williams telegraphed to 4 
meeting of the men in Wales, “ Please inform all oy, 
members that upon no consideration must they stop 
work. No support will be given by the Union to any 
unauthorised action.” This means, we may take jt. 
that there will be no strike pay, and gives cause to 
hope that if the rapid spread of the strike can he 
arrested the South Wales men may soon be brought 
back to their senses. With the public, their Union. 
the company, and, we suppose we may add the 
Government, against them, they cannot long hold 
out. 





THE GERMAN INSTITUTE OF NAVAL 
ARCHITECTS. 
No. II.* 

THE second paper dealt with on Thursday, 
November 20th discussed “The Development of 
the Submarine Boat Periscope,” and was read by 
Dr. Weidert, of Friedenau-Berlin. In the course of 
a historical introduction it was set forth by the author 
that a submarine boat sight tube had been invented 
in 1854 by Marié Davy. About fifty years later 
such tubes had begun to take practical shape. The 
author traced the development of the appliance from 
the vertical tube with inclined mirrors at top and 
bottom, on the lower one of which an image reflected 
on the upper one could be seen through various 
arrangements of prisms and lenses, to the perigraph- 
afterwards called “‘ periscope *’—-of the French Colone! 
Mangin. This was essentially a ring shaped mirror, 
which enabled photographic panoramic pictures to 
be made right round the horizon. When this was 
applied to the top of a sight tube of a submarine the 
picture was reflected downwards on to a mirror within 
the vessel. Inasmuch as the rig pictures were small 
and distorted, an arrangement had to be made by 
which a dise picture of any desired piece of the horizon 
could be reflected into the space within the ring 
picture. The round view of the horizon was obtained 
partly at the expense of the dise picture, which was 
reduced in size by the width of the ring, and it was 
considered doubtful whether this arrangement would 
maintain its ground. 

Binocular sight tubes, which were subsequently 
tried, necessitated either an increase of the diameter 
of the tube or a reduction in the size of the picture. 
A field glass arrangement was then fixed at the 
bottom of the tube, the observer, as before, looking 
horizontally at the prism there fixed. 

To determine the magnetic azimuth at which an 
object appeared from the submarine a compass was 
fitted in the head of the sight tube. An attend- 
ant advantage of this was that the compass was in 
this position least affected by the steel masses of the 
vessel’s structure. An arrangement could also 
thereby be made such that the observer at the sight 
tube could at the same time keep the course, steered 
by the submarine, under observation. 

The distance of objects of known dimensions 
from the submarine was determined by so called 
telemeter plates, which were graduated vertically 
and horizontally in hundredths. If an object under 
observation measured 5 graduations, its distance was 
100 times the corresponding real dimension divided 
by 5. Several variations of this system were stated 
by Herr Weidert to be in use or proposed. In the 
double picture micrometer arrangement two pictures 
of the same objec: cut each other inthe lens. The pic- 
tures could be shifted with reference to one another till, 
say, the top of the funnel of a ship under observation 
in the one picture was level with the water of the other. 
The amount of shift necessary for this thus served 
as a scale for the measurement of the distance. An 
appliance for such measurement was illustrated. The 
sight tubes ranged up to 23ft. in length and between 
3in. and 6in. in external diameter. 

A paper.on ‘‘ Analogies between Airship and Sea- 
ship Building,” by the late Felix Pietzker, of the 
German Admiralty, Berlin, was then read by the 
Secretary. Herr Pietzker, who was trained as 4 
naval architect, was, after some years of successful 
work at the German Admiralty, transferred to the 
Airship Department. He was a member of the Com- 
mittee appointed to take over the naval airship L2. 
and lost his life in the recent explosion of this vessel. 
His paper contained a popular description of the 
different types of airships, and showed where points 
of contact occur between them and ships that sai’ 
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the seas. He showed that the airship had most 
resemblance to a submarine boat ; the grand differ- 
ence being that a cubic metre of displacement, 
which for the airship had a lifting power of from 
| kilo. to 1-2 kilo, in the submarine was equivalent, 
to 1000 kilos. Tn an airship instanced, a lifting power 
of 22,000 kilos. bore a weight made up of 16,500 kilos. 
of vessel, machinery and eqiipment, and 1100 kilos. 
of crew, the balance consisting of ballast, fuel and 
passengers. “a m 

During a voyage the airship was subject to great 
differences of expansion of gas within and of air 
without, which, however fairly, kept pace with each 
other. In addition to these, came changes of tem- 
perature caused by variations in degree of sunshine 
met with and similar causes which were sometimes 
very irregular in their nature. In the Zeppelin 
airships. increases of temperature of this kind, 
amounting to from 10 deg. to 12 deg. Cent., were 
experienced. A certain loss in the gas holders due 
to expansion and contraction occurred on every 
voyage. When the vessel above referred to rose to 
a height of 1000 m., # loss of 2200 kilos. of supporting 
power was experienced. 

As regards construction, two types of airship were 
possible—the one with a tensely inflated envelope, 
and the other with a rigid framework. Of the former 
of these, the Parseval and the Siemens-Schuckert 
ships—illustrations of which were given—were ex- 
amples. The outer envelopes of these were kept 
tense, and indeed the general form was preserved 


by means of gas pressure which had to be kept at a 
given degree of intensity by the greater or less in- 
flation of a number of air bags or balloonettes within 


the structure. Outlet valves were fitted to the air 
bags and safety valves to the outer envelope. The 
outer envelope could be inflated till the air was 
completely driven out of the air bags, and any excess 
of gas was then enabled to escape through the safety 
valves. The capacity of the air bags—two in the 
Parseval and three in the Siemens-Schuckert—repre- 
sented the greatest possible differences in the expan- 
sion of the gas, and therefore determined the height 


to which the airship could rise. 
The Zeppelin airship—also illustrated—was shown 
to contain a number of different gas cells which 


might be either tensely or incompletely inflated. 
The safety valves were at the lower sides of these cells 
to allow heavy impurities to be the first to escape. 
The outlet valves were on the top. The Schiitte- 
Lanz airship—also illustrated—had a similar arrange- 
ment. 

The weight of an airship became less as fuel was 
used up, but might be suddenly increased by snow and 
rain by amounts ranging from 14 ton up to 2 tons. 
Equilibrium was seldom present, and the vertical 
course had to be kept by the aid of the side rudders. 
The difference between the navigation of a submarine 
boat and that of an airship was shown to consist in 
the main in the much greater influence of the tempera- 
ture and in the loss of weight due to consumption of 
fuel In the latter vessel. 

The proportions of airships differed in many respects 
from those of sea ships. The midship section was 
circular and a too great proportion of length to dia- 
meter had, though in a higher degree, the same dis- 
advantages as in a sea ship. Stability and steering 
conditions were with slight differences similar to 
those of a submarine. The resistance of an airship 
was considered to be unaffected by wave resistance, 
and to he in many ways analogous to that of a sub- 
marine, 

As regards forms of least resistance, the author 
advocated for airships, as for submarines, a full 
entrance combined with a fine run, and stated that 
this conclusion was borne out by experiments 
conducted by Eifel and by Prandtl. With 
regard to material of construction, he pointed out 
that a comparatively weak material like wood was 
superior to a strong material like steel, since individual 
members made of the latter could not have a thickness 
small enough for the low tensile strengths required. 

These two papers produced no discussion. 

The fourth paper taken was by M. H. Bauer, 
naval architect, of Berlin, and was entitled ‘‘ Harmony 
in the Forms of Vessels.” After referring to a number 
of former workers in the same field, the author pro- 
ceeded to analyse the forms of vessels stripped of 
their deadwood, keels, rams, and other appendages, 
and to show that the resulting bodies were extremely 
like those of water fowl, fish, seals, and suchlike 
water dwellers. Premising that the most important 
quality of a ship form was smallness of resistance to 
motion ahead, he applied himself to the question : 
What was the simplest, most favourable form of 
vessel for given values of length, breadth, and dis- 
placement ? After a discussion of lines of various 
shapes, he finally adopted a system of sinoid and 
sinoid like curves ranging in fullness from -5 to - 666 
for the ends of vessels, which, in combination with 
ordinary lengths of parallel middle body, gave coeffi- 
cients of displacement up to about -78. For the 
relation borne by the fullness of the load water line 
to that of the displacement and that of the midship 
Section, he gave a formula 

em ox 2 43 
B 
in which a = coefficient of load water line, 5 = that 
of the displacement, and 8 =: that of the immersed 
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midship section. Results of the formula, as applied 
to twenty-four vessels of widely differing types, 
showed a remarkable~agreement with the actual 
values. Still better agreement was demonstrated 
between the values of a for the forms of mackerel, 
small trout, and sharks, and their actual values as 
communicated by Professor Thurston to the Insti- 
tution of Naval Architects in 1887. 

With regard to qualities other than speed, it was 
shown that the tendency of a vessel to trim by the 
stern might be counteracted by keeping the upper 
water lines full aft and the lower lines full forward. 
In the absence of deadwood and appendages the 
vessel now took the form of the Kretschmer and 
Liddell Tetraeder. With the appendages added and 
certain minor modification made to improve the 
manoeuvring qualities, a form something very like 
that of an ordinary vessel, though with the extreme 
breadth and depth dimensions farther from the ends, 
was found to result. 

In conclusion, the author again gave expression 
to the conviction that a geometrical treatment of 
a ship’s lines, as attempted by Scott Russell and 
others, was by no means impossible, and that its 
application for the determination beforehand of the 
qualities of vessels could be made to give useful 
results. 

In the discussion. Oberbaurat Goecke, whose utter- 
ances were somewhat indistinct, was understood 
to say that he had busied himself much with 
the forms of ships, and after comparing lines 
and models of the most various craft with one another, 
had found that considerably greater speed—ranging 
up to 35 per cent.—could be obtained by the applica- 
tion of the sinoid or of the trochoid curves. This, 
he observed, applied only to very high speeds—for 
speeds of 20 knots an hour or less it was a matter of 
comparative indifference—and he considered that 
for them the curves should be taken into account in 
the forms of vessels. He did not mean to say that the 
trochoid form should be applied to the after bodies 
of vessels regardless of all else, but an acquaintance 
should be obtained with its qualities, and this could 
be done only by experimental trials. 

Geheimrat Krieger observed that it had probably 
oecurred to everyone who had given much attention 
to the theory of ship form that it must be possible 
to discover a formula which would correctly express 
any desired form and to construct an instrument based 
upon this formula, with which the form could be 
transferred directly to the paper. The experimental 
trials would then all be unnecessary. He helieved, 
however, that they were still far from this consum- 
mation, and there were many gentlemen present who 
would look upon it as the ruin of the ship designer’s 
art, for they wished to see before them an artistic 
and scientific product in which the personal element 
predominated. In this connection he should like 
to observe that the cruiser Kaiserin Auguste had 
water-line forms that were very nearly trochoids. 
Tf they could eliminate one element of the resistance 
—head resistance or friction—they would soon 
obtain good results from trials. He had considered 
the possibility of constructing an extensible frame- 
work that could be covered with a skin that always 
had the same superficial area, however the model 
was altered. This was a suggestion for the tank. 
The friction resistance could then be eliminated. 

Baumeister Schlichting pointsd out that the 
influence exercised by the element of form affected 
the displacement and the stability more than the 
resistance. For the latter, the importance of a 
surface particle was determined more by the position 
of adjoining particles than by its own. Stability and 
displacement conditions could thus be deduced from 
the form, but not so readily those of the resistance. 
In making systematic investigation of different forms, 
they could not go only by the angles of the sinoids, 
but must try sinoid and other water-line forms. 
The proposals of Herr Krieger would be of advantage, 
he thought, in determining the effects of variations 
in form. After they were clear about these, it might 
be possible to determine the part played by the form 
in the resistance of the whole system. Jt must not 
be imagined thai the determination of the resistance 
would be easily made. The corresponding speed 
with which a herring swam through the water was 
far greater than that of ships, and for this reason the 
forms of fish could not be compared with those of 
ships and the similarity between them was only 
an apparent one. Referring again to the surface 
particles, it was, similarly, impossible to say of a 
fore-hody or of an after-body that it was the best ; 
all they could say was that the one or the other was 
the best in certain combinations. 

Herr Bauer, in reply, said there was a difference 
in principle between his views and those of the speakers 
in the discussion, in so far that he considered that the 
formation of judgments by outward form was not 
always right. He had given them a development of 
his method in order to show that it was possible to 
arrive at a ship’s form by the aid of uniform laws. 
That the curves led them to a ship’s form that had 
the best properties, he would not assert. He had 
only his own designs with which to test his work, 
and these showed good results. That isolated particles 
of surface could not be considered alone was his 
opinion also. With the ship’s form, as elsewhere, 
the ordinary plan might be adopted, of laying down 
theoretical principles and then varying them. The 





resistance had played a large part in the discussion : 
he himself had not laid so much stress on it. Mis 
object had been to show that the use of the sinoid had 
better justification than that of the parabola. He had 
given a certain mathematical law, on the basis of 
which experiments could be made. The harmonic 
curves were very like those of ordinary practice. 
The President said the development that Herr 
Bauer had placed before them appeared to him to 
have a certain importance, and he would ask him to 
give them the results of further researches in another 


paper. 








THE LAUNCH OF THE MOTOR SHIP ARUM. 


Ir is with considerable satisfaction that we are able 
to record the launch, this week, of a motor ship of which 
both hull and engines have been built in this country, 
as up to the present the number of such vessels is all too 
small. The Arum is of interest from several points of 
view. In the first place, she is the first of what is intended 
to be a very large fleet of Diesel-engined ships now being 
built to the order of Sir Marcus Samuel for the carrying 
of general cargo—not for oil. In the second place, she 
will have engines which, though originally of continental 
design—the Polar Diesel type—have been modified by 
the incorporation of English marine engine builders’ 
ideas. In the third place, she is to trade to the Persian 
Gulf and to use fuel from Persian oil wells; this we 
believe is quite a novelty. We learn, indeed, from Sir 
Marcus Samuel that he has a ten years’ contract with the 
well owners for the supply of fuel to his fleet at a very low 
rate, but we are unable to give the figures. It is in just 
such cases as this, where the oil can be obtained at one end 
of the voyage at reasonable rates, that the Diesel ship is 
put in such an advantageous position in competition with 
the steamship. There is no doubt that the high price of 
oil which has now been ruling for some time has greatly 
retarded the progress of the Diesel engine at sea, and we 
trust that the arrival on the market of oil from this new 
source, as well as of a cargo from Trinidad which has just 
reached this country, will effect a radical revision of the 
present price. In the course of the luncheon following 
the launch, Sir Marcus pointed out that the underwriters 
were accepting these ships at the rate of 27s. per cent. 
per annum against total loss, and that the particular 
ship in question carries twelve bands less than a 
corresponding steamer. He also drew attention to the 
fact that with oil fuel there is no risk of spontaneous 
combustion in the bunkers, and that there is no coal 
dust to dirty the ship or damage the cargo. He also stated 
that fuel oil can now be obtained in California at the 
extraordinarily low price of 16s. per ton, so that the cost 
is the same as, or even less than, that of good coal, while 
the heat value of the oil is about three to four times as 
great. He suggested, too, that with the opening of the 
Panama Canal and a more extended adoption of Diesel- 
engined ships,the price of wheat from the Western States 
can be brought down even lower than it now is. 

The Arum is a twin-screw vessel, built by Swan, Hunter 
and Wigham Richardsons, Limited, to Lloyd’s highest 
class, under the supervision of Messrs. Flannery, Baggallay 
and Johnson, of London, to the order of the Flower 
Motor Ship Company, Limited. Her length over all is 
360ft., beam 47ft., moulded depth 27ft., and she will 
carry about 5600 tons deadweight on a draught of 21ft. 6in. 
She is to be fitted with two large donkey boilers to supply 
steam for the deck machinery, steering gear and electric 
light, arranged to burn either coal or oil fuel, or while 
at sea to use the exhaust gases from the main engine. 
The hatches, of which there are four, are made specially 
large—large enough, indeed, to allow of a complete loco- 
motive being admitted into the holds. The officers’ 
quarters are situated on the upper deck amidships, the 
engineers being berthed aft. The main engines will 
consist of a pair of four-cylinder two-cycle reversible 
Diesel engines, built under licence from the Diesels 
Motorer A.B. by Swan, Hunter and Wigham Richardsons, 
Limited, and designed to give at least 1150 brake horse- 
power at 135 revolutions per minute, which it is expected 
will give the vessel a speed of about 103 knots. Our 
readers are acquainted with the general design of this 
engine. It has, as already said, been modified to some 
extent by the builders, but we are requested to give no 
details at the moment. Nine hundred tons of fuel are 
carried in the double bottom and the fore and after peaks. 
and this amount is expected to last the ship for 150 days 
at full speed. Hence, she will need only to bunker at 
those ports where she can obtain the fuel under the 
contract. The fact that the fuel is all carried in parts of 
the ship which would not be available in the ordinary way 
for cargo is a noticeable point. There is nothing to say 
about the actual launch itself save that it was successful, 
but we hope to be able to give fuller particulars of the 
machinery after the trial trip. 
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THE MANCHESTER ASSOCIATION OF 
ENGINEERS. 

“THE Patternmaking Department of an Engineering 
Works *’ formed the subject of a paper read on Saturday 
last before the Manchester Association of Engineers by 
Mr. Thomas Roberts. The President, Dr. E. Hopkinson, 
was inthe chair. The paper was divided into seven sections, 
as follows :—(1) The building and equipment of a modern 
pattern shop; (2) the cost of material used in pattern- 
making ; (3) the patternmaking machine : (4) the drawings 
for the pattern shop; (5) the making and designing of 
patterns to help the foundry to produce castings economic- 
ally ; (6) the patternmaker and his work ; (7) the storage 
of patterns and timber. As regards the first heading, 
the author gave what he considered to be the necessary 
equipment for a pattern shop as follows :—One circular 
saw to fifteen men; one hand saw to fifteen men; one 


planing and thicknessing machine to twenty men; one | 


small hand trimmer to six men; one large hand trimmer 
to twenty men; one patternmaking machine where there 

iplenty of work, one face-plate lathe where the pattern 
making machine is used ; one face plate to ten men where 
there is no patternmaking machine; one hand planing 
machine ; one lathe on bed to six men; one wet grind- 
stone; one dimension saw, one sand-papering machine, 
one medium-sized drilling machine; one small pillar 
drill with sockets to take brace drills; one cast iron 
planed setting-out table with angle lines marked on ; and 
two double glue-pots. The workroom should contain 
a@ pattern room stores for materials and a drawing stores. 
He gave views of the new patternmaking shop at Messrs. 
Mather and Platt’s. The dimensions of the room are 170ft. 
by 72ft. by 12ft. high at the sides. The bench workers are 
placed on each side of the room, the middle part of which 
under the glazed roof, is left clear for the making and altering 
of large patterns. The tools are arranged down one side of 
the centre part, so that they can all be operated from one 
line shaft driven by an electric motor placed at one end 
of the room. All the benches are single, and they can be 


boxes to the upper floors. Half the roof (not more) 
over the centre bay might be glass. On the two upper 
floors a landing and ge 3ft. wide is shown. Three- 
fourths of the bottom floor could be used for storing large 


at the end should be, say, 10ft. wide, and there might be a 
lorry way 25ft. into the building. The upper floors 
were shown fitted with pattern racks. The dimensions 
given were for a works employing fifty or sixty pattern- 
makers and doing a great variety of work. 

Before the paper was read a vote of condolence with 
the family of Sir W. H. Bailey, a past president, was 
passed, the members standing in silence. The following 
resolution was also passed at the meeting :—‘‘ The Man- 


invitation to members of the Association to attend and 
take part in the recent meeting of the Institution in Man- 
chester, which had been much appreciated.” 

On Monday last, by the invitation of the President, 
Dr. Edward Hopkinson, a large number of members and 
| ladies attended a conversazione at the Whitworth Institute. 
| This was a very enjoyable function. 











WAGES AND PRICES IN THE IRON AND 
STEEL TRADES. 


THE anticipation we expressed in a recent issue that 
the next returns in the Midlands and the North of England 
would show a decline in wages has proved to be correct. 
| In accordance with the slackening of the iron trade boom 
| which bad lasted for some three years, quotations have of 
| late been receding ; the average selling prices of the North 
and Midland boards, which organisations control the greater 
part of the Fnglish manufactured iron trade, have reflected 


the prevailing tendency, and under the sliding scales | 


ironworkers’ wages have consequently been lowered. 
Since the pay of blast furnacemen is dependent upon 


patterns, and one-fourth used as a timber stores, the door | 


chester Association of Engineers desires to express its | 
thanks to the Institution of Mechanical Engineers for the | 


| North of England, as well as in the Midlands, the 
from * boom” conditions is setting in. The ne 
tion is the more significant of this reaction sin 
been occasioned in spite of an improvement ot 
ton in plates, doubtless owing to the very 
| manner in which the shipbuilding industry is keeping uy 
and in spite also of an improvement of 7s. per ton p 
rails, for which considerable advar.ces in railyay and 
tramway construction are responsible. i 

It was announced on the Ist inst. that a reduction of 
wages of 5 per cent. has been decided upon for all work. 
men employed in the Scottish iron trade, the Conciliation 
Board having reached this decision after an examination 
of the employers’ books. 

It will be noted that all the foregoing figures bring the 
British iron and steel trades only down to the end of 
October. Much has happened during the month that has 
since then elapsed, one of the latest circumstances being 
that the associated makers of steel sections and plates in 
England have just declared a further reduction in prices 
of 5s. per ton from December Ist, making the basis price 
of angles £6 5s. 
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THE DUNSTON POWER STATION. 


WE have on many occasions referred to the develop- 
| ment of electrical power distribution on the North-East 
| Coast, and have described and illustrated the several 

power stations which have been built in the neighbour. 
hood by the Newcastle-upon-Tyne Electric Supply Com. 
| pany. It may be recalled that some five years ago this 
company decided that it would be expedient to construct 
a coal-fired power station at a point higher up the Tyne 
than Newcastle itself, and on the opposite—that is to say, 
the Gateshead—side of the river. After an examination 
of the whole neighbourhood, it was decided to erect a 
steam-driven power plant on the banks of the Tyne at 
Dunston. This station was put into service nearly three 
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moved about as required. A plan of this shop is given. 
Alluding to the Wadkin patternmaking machine, Mr. 
Roberts said that one of the advantages of the tool was 
the production and working of half-patterns, which, if 
turned on the lathe, had to be built up in whole diameters, 
and after finishing half the pattern had to be put on the 
scrap heap. In this way time in building up and material 
were saved. 

With regard to drawings for patternmakers, Mr. Roberts 
advised that, if possible, a complete set of finished drawings 
should be sent into the pattern shop with the order 
for the work. This would result in the work being 
more quickly and cheaply done, in less friction 
being engendered between the departments, in less 
ne2d for “casting hustlers,” and in fewer complaints 
about the time taken in each department. Wheel 
moulding machines, he said, might be used in the 
slack times for making plain circular castings, such as 
dise fly-wheels, round guards, circular covers, and any 
odd round articles made with strickle boards, where only 
one or two were required. Many castings that are now made 
in loam moulds could be made in wheel machine boxes. 
The author next put in a plea for large tapers in the sides 
of castings for easy moulding without cores, and showed 
an illustration of a large base plate made with a 4in. taper 
on each side so that it could be cast without a core box. 
A considerable saving in the cost was thus effected. Another 
point to be watched is the allowance for contraction. 
He said most workmen were slaves to the contraction 
rule, which did not meet all cases, such as bed-plates, 
lathe beds, long rails, beams and pillars. The allowance 
for these classes of work was given as tin. per foot. 

Dealing with the storage of patterns and timber, the 
author said this was the most difficult matter which the 
foreman patternmaker had to contend with. Illustrations 
were given of the writer’s own idea of a building for this 
purpose. The length is 72ft., the width 64ft., and the 
building consists of two side bays 24ft. wide, and one 
centre bay 16ft. wide. Over this latter bay a i-ton 
travelling crane to run the length of the building would 
be handy fcr moving large patterns and lifting pattern 
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PLAN OF MATHER AND PLATT’S PATTERN SHOP 


those of the mill and forgemen, it also has been corre- 
spondingly reduced. The men in all sections of the iron 
trade have shared with capital the benefits of the trade 
improvement since about the beginning of 1910, and now 
that the inevitable reaction has set in, it is only reasonable 
that they should take their share of the decline. 
Engineers, it may be pointed out, can now obtain pig 
iron and manufactured iron and steel at much lower prices 
than a few months ago. 
that then existed for caution in the forward buying of 
materials. Manufacturing engineers should, therefore, 
during the remainder of the winter find themselves less 


and by uncertainty as to the best course to pursue in 
providing for future contingencies, The new Midland net 
average selling price for September and October is 
£7 16s. 1-64d., showing, compared with the return for 
July and August, the substantial drop of 6s. 10-77d. 
But the lower prices have evidently improved the demand 
considerably, since the new total sales have amounted 
to 35,810 tons, which is an increase of 6445 tons, or some 
22 per cent. The average net prices and the position as 
compared with the previous return is as follows :—Pars, 
£7 18s. 2-73d., or 5s. 10-84d. decrease ; anyles and tees, 
£8 19s, 9-92d., or 5s. 0-23d. decrease ; plutes and sheets, 
£8 14s. 9-99d., or 4s. 2-48d. decrease ; and hoops, strip 
and miscellaneous, £7 5s. 5-83d., or 7s. 8-2ld. decrease. 
The quantities of sales are :—Bars, 24,315 tons, or 3288 
tons increase; angles and tees, 1302 tons, or 135 tons 
increase ; plates and sheets, 916 tons, or 59 tons increase ; 
and hoops, strip and miscellaneous, 9276 tons, or 2964 tons 
increase. 

In the North of England the reduction of 6d. per ton 
on puddling and of 5 per cent. upon all other forge and 
mill wages—which takes effect from December Ist— 
has been brought about by a net average selling price of 
£7 6s. 7-77d., or a reduction of 5s. 11-39d. upon the 
previous return—for July and August. The return last 
referred to—for July and August—gave the highest selling 
price in recent years, being even better than the best of 
1907, which was a year of records. Evidently in the 





There is scarcely the need now | 


hampered than formerly by high prices of iron and steel | 





| years ago, and formed the subject of a series of detailed 

illustrated articles which appeared in the issues of THE 
| ENGINEER for July 7th, 14th, and 2Ist, 1911. Briefly 
stated, the station was laid out to accommodate eventually 
six units of 8000 kilovolt-ampéres capacity each, but whilst 
the engine-house was made large enough to contain four 
units of this size, only three were placed in position at the 
outset. Owing to an increasing demand for power and 
the growing load on the station at Dunston the time has 
| now arrived for extensions. Accordingly, an agreement 
has quite recently been entered into by the Newcastle- 
| upon-Tyne Electric Supply Company, Limited, with the 
Teams By-Product Company, Limited, to purchase the 
| surplus coke oven gas from a large battery of Otto- 
Hilgenstock coke ovens which is now being constructed 
| on a site distant about 14 miles from the Dunston power 
| station. We understand that it is intended to convey 
the gas alongside the North-Eastern Railway Company's 
| Dunston branch in a 16in. welded steel pipe to be manu- 
| factured and erected by Stewarts and Lloyds, Limited. 
The joints will be welded in situ by the acetylene process. 
| The extensions to the engine-room plant will consist of 
a 12,000-kilowatt turbo-alternator with direct-coupled 
exciter, the turbine being of Richardsons, Westgarth and 
Co.’s manufacture, whilst the alternator will be supplied 
by Brown, Boveri and Co., Limited, of Baden. The 
present boiler-house will be extended by a steel frame 
building, sheeted in with corrugated iron, 114ft. long by 
75ft. wide, and having two steel chimneys. It will 
contain two coal-fired water-tube boilers, each capable 
of producing continuously 30,000 lb. of steam per hour, 
and four large gas-fired water-tube boilers with 
superheaters. The whole of the boiler-house plant and 
buildings have been contracted for by Babcock and 
Wilcox, Limited, of Renfrew. These buildings will be 
placed on a 6ft. 6in. reinforced raft, supported on no fewer 
than 376 4(ft. pitch pine piles, and the contract for 
this work has been awarded to R. McAlpine and Sons, of 
Glasgow. 
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THE LEWIS AIR-COOLED MACHINE GUN. 


In our last week’s issue we gave a description of the 
Lewis air-cooled machine gun, and stated that a demon- 
stration of the weapon was given at Bisley on Thursday, 
the 27th ult. We now propose to give an account of this 
demonstration, and are ena : ‘ 
particulars concerning the mechanism of the gun itself. 

A numerous party, composed largely of naval and 
military officers, was conveyed by special train to Bisley 
Ranges at the invitation of the Birmingham Small Arms 


Company. On arrival Colonel Lewis, the inventor of 
the gun, gave @ : 
stress on the points to which attention has already been 


drawn in our last issue, #.e., cooling by air alone without | 


the use of water or moving parts ; the use of the blast of 
discharge to induce currents of air through the fins of 
the envelope surrounding the barrel; tb» possibility of 
firing t . AS os 
actuating spring from proximity to the barrel. The 
method of dismantling the various portions of the gun 


the only tool used being the nose of an ordinary bullet 


in a cartridge. 
An explanation was also given of the means employed 





Fig. 1—THE GUN BEING FIREO FROM 


for varying the rapidity of fire. It was pointed out that 
there were two adjustments which bore upon this question, 
one being the variation of the area of the small hole bored 
in the barrel near the muzzle of the gun, and the other, 
the alteration of the tension of the spring which returns 
the piston-rod to its normal position after it has been 
acted on by the gases of explosion. The variation of the 
area of the hole is brought about in the following manner : 
—The hole has screwed into it a sleeve with a hole in it, 
this sleeve containing a piston which is capable of being 
revolved through a small are and which is also provided 
with a hole. This hole is of the same area as that in the 
barrel and that in the sleeve just mentioned. When 
the highest possible rapidity of firing is desired, things are | 
so arranged that the hole in the revolving piston exactly 
registers with the hole in the sleeve. When in this position 
the gases of explosion can pass through an urirestricted 
opening and act to the full extent on the p.stun of the 
actuating rod, as explained in our article last week. 

If, however, it is required to reduce the rapidity of fire, 
the smal! piston in the sleeve is slightly revolved by the 
aid of a thumb screw which is arranged outside the casing. | 
The result of this operation is to put the holes in the sleeve 
and in this revolving piston out of register, sc that the 
area of the opening is made smaller. In consequence of 
this, the full blast of gases cannot reach the piston of the 
actuating lever, and consequently the blow on it is not 
so heavy. It, therefore, does not move so quickly, and 
hence the rate of firing is reduced. 

Then, again, by allowing the teeth of the rack on the 
periphery of the spring case to engage when in normal 
position with different points on the rack on the under- 
side of the actuating rod, the amount of tension normally 
on the spring can be varied, so that the actuating rod | 
is returned more or less quickly to its normal position. 
It was explained that by means of varying these two 
adjustments the rate of firing could be altered within a 
range of from some 300 to 800 shots per minute, but that 
the standard rate of firing preferred was about 500 shots 
per minute. 

_It may be added that Colonel Lewis remarked during | 
his explanation of the gun on the fact that he estimated | 
the accurate life of a barrel in his gun under service con; | 
ditions at 12,000 rounds using United States ammunition, | 
a8 at 5000 to 6000 rounds using English cordite ammuni- 

ion, 


Having heard the explanation and witnessed the demon- 
stration, the party proceeded to the Stickledown ranges 
in order to witness the firing of a gun from an aeroplane. | 
After a somewhat long wait during which a biplane, with a 
ewis gun and its operator mounted on a platform imme- 
diately below the pilot, manceuvred backwards and 
forwards several times, the gun was fired at a white sheet 
30ft. square pinned to the ground. The sheet was after- 
wards brought in for examination, and eleven shot marks 
found on it. At the time the gun was fired the aeroplane 
was at a height which we estimated as not being in excess 
ot £00ft., and we are informed that 30 shots were fired 
by the gunner. It should be added that the conditions, 
neither for flying an aeroplane nor for firing from it, 


were ideal. There was a gusty wind of high velocity, | 


and it was with evident difficulty that the pilot managed 
to man«uvre his craft into such a position that the gunner 
could fire with effect. It was, moreover, bitterly cold. The 
unpression on the mind was, however, that if there was 


brief description of the weapon, laying | 


he gun in any position ; and the removal of the one | 


and putting them together again was then demonstrated, | 


all that difficulty in using a gun from an aeroplane effec- 
tively, this new method of warfare should not prove as 
deadly as some consider it to be. 

In a further trial made later on in the day, 47 shots 
were fired consecutively, and seven hits recorded on a 
sheet 30ft. square. 

| Subsequently to witnessing the evolutions of this 


| by the Birmingham Small Arms Company, and then the 
| firing point of a 200 yards range was visited. Here the 
‘gun was fired in various positions—the ordinary way, 


upside down, sideways, and with the muzzle pointing | 


vertically downwards, this being done to show that the 


The gun was then fired two or three shots at a time or 
|in bursts of 47—a magazine full—both at a bullseye 


| target and at targets made to represent the head anc | 


shoulders of a man. 

The party then retired to the 500 yards firing point, and 
| further tests were carried out. These included the firing 
| of two bursts of shots, one of 500 rounds and one of 300 

rounds, or more accurately one of 470 rounds and one 
of 282 rounds, since the magazines, though originally 
| designed for 50 rounds each, are found to operate best 
with but 47 rounds each. 


feeding mechanism worked effectively at no matter what | 
| angle to the horizontal or vertical the gun was held. | 


| 
| No count wag made of the proportion of the 282 rounds 


fired that found the 6ft. square target at 500 yards, 
but judging from the look of the target the average was 
quite as good as, if not better than, it had been during 
| the firing of the 470 rounds. In this case, again, however, 
| shots could be seen going to the right and left of and 
| below the target, and it was evident that the gunner 


bled to add certain additional | armed aeroplane, the party was entertained to luncheon | had continually to be adjusting his aim. Very few shots, 


| so far as we saw, went above the target. 

| Up to this point the firing had been carried out by 
| representatives of the Birmingham Small Arms Company, 
but subsequently the gun was tried by numerous officers 
| and others of the visitors. 

While one of these officers was firing the gun, which had 
up till then worked well, we noticed that it would not do 
more than fire single shots, and it was explained to us 
that this was owing to the fact that because of lack of 
lubrication of the mechanism the gas had not sufficient 
power to carry the bolt completely back, and that matters 
could readily have been put right by oiling the bolt. 
It is, of course, evident, that any mechanism working 
at the speed at which this gun works, requires proper 
lubrication if it is to operate without excessive friction, 
and it may be mentioned that this gun had already fired 
ever 2000 rounds without any. renewal of the lubricant 
when it failed, for this reason, to operate automatically. 





COVER 


With regard to the burst of 470 rounds, this was carried 
out by two operators, one to manipulate the gun and the 
other to supply the full and remove the exhausted maga- 
zines. The actual time occupied in firing the 470 rounds 
was 2 min. 5 sec., which means an over-all rate just in 
excess of 3.75 rounds per second. We may say, however, 
that each magazine full—47 rounds—was fired in as 
nearly as possible 5 sec., which represents a rate of 9.4 


| rounds per second, or at the rate of 564 rounds per minute. 


The whole 470 rounds were fired without a hitch of any 
kind, and an opportunity was then given to examine the 
gun. It had certainly become very hot—too hot to 
keep the hand on the steel casing round the aluminium 
sleeve—and was vaporising the oil with which it had 
been lubricated. We had no means of ascertaining, 
however, in what condition the barrel was, or whether 
the rifling had suffered or not. The presumption was, 
however, that it had not, since the gun was fired subse- 
quently with good effect. 

We may say that of the 470 rounds fired, some 200 are 








Fig. 2—THE GUN ON A TRIPOD 


While at Bisley we had an opportunity of thoroughly 
examining the gun and its mechanism, and we are enabled 
to give the following more detailed description of certain 
of the parts and of their methods of operation. 

The actual magazine case is made of one single stamping 
of sheet steel. It is formed—as will be seen in the accom- 
panying illustrations, Figs 1, 2 and 3—with corrugations 
at regular intervals all round the periphery, each corruga- 
tion representing a cartridge. Arranged coaxiaily with 
and inside the case is a centre piece of aluminium provided 
with a central hole which will fit over a pin on the receiver 
or part of the gun through which the cartridges are fed 
to the breech. On to this pin it snaps and cannot be 
removed until after a catch has been released. The 
central piece of aluminium is formed with a spiral thread 
or worm on its external periphery, and into this the 
bullets of the cartridges fit. The thread has two complete 
turns and thus there are, when the magazine is charged, 
two layers, as it were, of cartridges, all arranged radially, 


| the bullets pointing inwards, and each cartridge of the 


reported by the representatives of the National Rifle | lower layer coming immediately below the cartridge in 

















Fig. 3-THE LEWIS 


Association®, who counted them to have hit the target, 
which measured 6ft. square. Watching the results, 
one could see shots going to the right and left of the 
target and below it, and it was quite evident that 
to make really accurate shooting during long bursts 
of firing was difficult, owing to the fact that the gun, 
which was being fired from a tripod — as shown in 
Fig. 2—vibrated considerably. Still, the execution done 
was sufficiently deadly, and there was no hesitation of 
any kind in the firing. 

The burst of 282 rounds, which was carried out with 
rimless cartridges—the previous 470 having been of the 
rimmed pattern—was completed in 1 min. 27 sec., or 
at the over-all rate of 3.24 rounds per second. It must 
be explained, however, that in this instance the gunner 
changed his own magazines—a proceeding which he had 
not been accustomed to—and that a cartridge as it was 
being ejected got jambed in the ejector orifice. The time 
we have given ircluded the extracting of this cartridge. 
The cause of the }ambing is explained by the company in 
the following manner :—The empty shell failed to clear 
the ejector opening because a slight adjustment was 
necessary in the ejector. In previous trials with this 
| gun the defect had not been discovered, but it is per- 
' manently remedied by a slight adjustment. 


AUTOMATIC RIFLE 


the layer above. When charged, the magazine is auto- 
matically locked by the action of a spring detent, which is 
only released when the magazine is snapped on the gun. 
This provision enables the magazines to be handled without 
fear of any of the cartridges falling out of them. 

The operations of feeding the cartridge into the gun, 
firing it and ejecting the empty case are interesting. Our 
description will be more easily understood by referring 
to the engravings on pages 578 and 579 of our last issue. 
The long piston-rod, the front end of which is acted cn by 
the explosion gases, carries near its rear end an upright 
projecting lug, which in its turn carries the striking pin— 
see Nos. 4 and 5 on the engraving on page 578. The 
lug fits into a cam slot in the bolt, so that the latter, 
when the explosion occurs, is first rotated so as to unlock 
it, and then forced backwards. At the rear end of the 
bolt there is a piece which can revolve relatively to it, 
and this piece is provided with a stud which fits into a 
cam-shaped slot in the feed-operating arm. As the bolt, 
and with it the piece with a stud just mentioned, are 
forced back, the feed-operating arm is made to travel 
from right to left. As it does so, a pawl engages with one 
of the corrugations on the magazine, forcing the latter 
round one-fiftieth of a revolution. The magazine is 
prevented from turning more than this or from flying back, 
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by reason of two pawls—called the stop pawl and the 
rebound pawl—which are also brought into play by the 
actions we have just described. Meanwhile, the magazine 
in being turned round, has caused one of the cartridges 
to be forced up an‘incline cut at the end of the thread in 
the central aluminium piece above referred to. This 
frees the cartridge from the magazine, and it is then 
carried sideways by the action of the feed-operating arm 
until first of all it comes underneath an arm or leaf which 
projects above the top of the receiver. This arm is seen 
in the drawing at the left top corner of the engraving on 
page 579 in our last week’s issue. The underside of this 
leaf is provided with a spring and, when by the further 
action of the feed-operating arm, the cartridge is brought 
above the opening in the receiver leading to the breech 
of the gun, the spring forces the cartridge sufficiently 
far down into this opening so that when the breech block 
reaches it on its return stroke, it engages it and carries 
it into the breech. The still further motion of the piston 
under the action of the spring locks the breech and causes 
the striker to hit the cap in the cartridge and fire the 
charge. 

As soon as this occurs, the piston is again forced back- 
wards, and first rotates and then withdraws the breech 
block. The latter is provided at its front end with two 
spring jaws which grip the rim of the cartridge case. 
Consequently, as the block is taken backwards, the cart- 
ridge case is withdrawn from the breech. Just after it is 
clear of the latter, it arrives opposite a slot at the right- 
hand side of the receiver casting, and at this moment a 
lever, which is operated by being struck on its rear end 
by the rear end of the bolt, comes forward, hits the cart- 
ridge case and ejects it through the slot. We may say, 
as showing the force with which the ejector acts, that 
when the gun during the trials was being fired with the 
ejection slot pointing upwards, the empty cases were 
flung up into the air to a height of some 10ft. or 12ft. 

No matter in what position the gun was fired, the 
mechanism never failed by reason of the cartridge not 
being forced properly into the breech. It acted just as 
well if the gun was fired with the magazine upside down 
instead of right side up, the feed being, of course, positive 
and not relying in any way on gravity. 

The introducers of the gun claim that it is dust-tight, 
and that it is unlikely that any grit which could get into 
its mechanism under service conditions would be sufficient 
to interfere with its action. We are unable to say whether 
this would be so or not. We can only say that under the 
conditions ruling at the time of the trials we saw ten 
magazines full of cartridges, representing 470 rounds, 
fired from it one after the other in a total time of 2 min. 
5 sec. without a hitch, though the case of the gun got so 
hot that the hand could not be kept on it. It should 
be added that after each magazine was fitted the gun had 
to be cocked by pulling back the piston-rod against the 
spring by means of a small handle, called the charging 
handle. The gun is fired in the ordinary way, with a 
trigger, and there is only one trigger. As soon as the 
trigger is released the firing ceases ; and if it be pressed 
continuously, firing goes on until the magazine is empty. 








THE ROYAL COMMISSION ON RAILWAYS. 
No. IL.* 


On Thursday, the 27th ult., the Royal Commission 
resumed its sittings in a much more convenient room at 
the Westminster Palace Hotel. On this occasion and 
the following day the number of persons present did not 
number fifty. Lord Loreburn took the chair, and all 
the Commissioners were present except Lord Derby and 
Mr. A. Balfour. 


THe Rartway Commission. 


The only witness on this day was Mr. W. H. Macnamara, 
Registrar of the Railway and Canal Commission since 
1882. He stated that the present Railway Commission 
was constituted in 1889 after the passage of the Railway 
and Canal Traffic Act of 1888, and consists of two members 
appointed by the Crown, and three ex-officio. The latter 
were judges of the High Court, and one of the three sat 
as President, according as to whether the Commission 
was sitting in England, Scotland or Ireland. 

Prior to 1889 the Commission existed under the Act 
of 1873, passed as a result of the Railway Amalgamation 
Select Committee of 1872. There were then three members, 
and the proceedings were similar to those in the High 
Courts. One reason for the change made in 1889 was that 
these proceedings were too expensive, but the results 
had not been what had ‘been hoped for, as the hearing of 
a case before the present Commission was still costly. 
The necessity for a Railway Commission was that the 
Board of Trade was not a judicial body ; there was need 
for an authority, equal in standing to the High Courts, 
which had a knowledge of railway affairs ; a Parliamentary 
Committee was not permanent. 

The proceedings before the Railway and Canal Com- 
mission were governed by three Acts of Parliament. 
That of 1854 ordered the railway companies to afford all 
reasonable facilities for receiving and forwarding through 
traffic, and those of 1873 and 1888 gave traders access to 
the Commission. 

The main cause of complaint was undue preference. 
Preference might be shown, but it must not be undue nor 
unreasonable within the Act. Certain elements must 
be taken into consideration when deciding whether undue 
preference was exercised, and this had not been an easy 
task. Competition by railway and competition by water 
were factors, but the former competition was diminishing. 
Section 27 of the Act of 1888 governed this, and it had 
been held by the Commission and upheld on appeal that 
it was not undue preference to give to a locality goods 
and food supplies which otherwise would not be available. 

Mr. Macnamara then referred to what is known as 
the Southampton case, which was before the Railway 
Commission in 1895. It was alleged that undue pre- 
ference as against home produce was shown in the con- 
veyance of hops, meat, bacon, cheese, lard, &c., from 
abroad, but as it was proved that these provided full 
train-loads, and were in large packages, whereas the home 
produce wes small consignments picked up at the stations 


* No, I. appeared November 21st. 





en route, it was decided that this was not undue preference. 
This had been the only case of alleged preferential treat- 
ment of foreign produce before the Commission, and there 
had been no appeal on a point of law. The increase in 
the cost of labour, such as that due to higher wages or 
less hours, was a circumstance that would influence the 
Commission in a decision as to whether an increase in a 
rate was justified. 

The main points that the Railway Commission had 
to deal with were :—(1) Increases in rates, even if within 
the statutory maximum ; (2) rebates to traders in relation 
to traffic dealt with at private sidings; (3) conditions 
laid upon railway companies under their special Acts ; 
(4) the legality of. tolls, rates and charges; (5) traftic 
facilities required in the interests of the public; (6) 
demurrage; (7) working agreements between railway 
companies ; (8) workmen’s trains and fares; (9) con- 
tracts with the Post-oftice ; (10) arbitration as to tele- 
graphs and telephones. 


DeLay AND Costs IN THE RaitLway COMMISSION. 


There were no grounds for any complaint as to delay 
in the hearings and decisions in the Railway Commission. 
Last year was an abnormal one, as the Commission had 
to sit for seventy-three days as arbitrators in the Tele- 
phones Transfer Act. There was a complaint made before 
the Viceregal Commission as to a delay over an Irish case, 
but Mr. Macnamara satisfied that Commission as to this. 

Small cases did not, as a rule, come before the Com- 
mission, and 50 per cent. of the complaints filed were 
settled out of Court. Railway companies preferred not 
to fight with their customers. On the question of cost, 
the witness referred to a statement made in 1895 by the 
then President, Mr. Justice Wills, that it was not possible 
to cheapen the cost owing to the magnitude of the interests 
involved, the complexity of the facts and the difficulty of 
the questions raised. There was also an undue appre- 
hension, added Mr. Justice Wills, that distinguished counsel 
were necessary. Traders ought not to be deterred by 
reason of the cost from filing their application. This had 
often led to a settlement, and many cases had occurred 
where a trader, by simply filing his case at a cost of £1, 
had his complaint met by the railway company. The 
employment of counsel was necessary, but there was a 
vast army of able men who were capable of doing the work 
for a reasonable fee. The Commission could not order 
the costs to be paid by either side, each paid its own 
unless the complaint was vexatious and frivolous. In 
about 80 per cent. of the cases the plaintiff was successful. 
Many letters were written to the Court, but of these a 
large number was found either to be without substance 
or based on a misconception. Where there was any 
apparent grievance a copy of the complaint was sent to 
the company affected. 

In reply to questions from members of the Commis- 
sion, Mr. Macnamara said that the Confirming Acts of 
1891 and 1892 fixed the maximum rates, and it had been 
thought that any rate within the maximum was reasonable. 
The Railway Commission could deal with the reasonable- 
ness of a rate, but it had never been held that it could 
fix rates. Asked—lIf it had that power, would it be prac- 
ticable? the witness answered that as a member of a 
judicial authority he would rather not answer. When 
the Commission came to consider the question of the 
increases under the Aet of 1913, it was possible that the 
total amount of wages in relation to the total amount of 
traffic would be considered, but he could not speak 
definitely for the Court. If a railway company had 
reduced the area of free delivery there would be ground 
for complaint, but not in the matter of warehousing, as 
the latter is not a service companies have legally to 
perform. If, however, preference in the matter of ware- 
housing were shown, the situation would be altered. 
Should a railway company, after due notice, raise its 
rates, and no objection was lodged, the advance stood. 

The Commission had nothing to do with rating appeals. 
The 1873 Railway Commission had, but the present Com- 
mission will hear them if both parties agree. It was not 
correct to say that the Railway Commission acted as 
arbitrators—it sat as a court of arbitration. 

The reports of the Railway Commission from 1873 to 
1888 were fuller than those of the present Commission. 
The judgments in the former days were prepared by 
Sir Frederick Peel, and dealt very fully with the case. 
The present judgments only stated the complaint, and 
just what was necessary. There were fourteen volumes 
of Railway and Canal Traffic Cases, and the proceedings 
were also included in the Law Reports just as those of the 
High Courts. Counsel could therefore refer to previous 
cases. 

In the year 1912 the Court sat on ninety-five days, and 
in 1911 on sixty-two days, but this record did not cover 
all the work done by the Commission. Much of the 
litigation was between railway companies. The witness 
did not know why, in the South-Eastern and London, 
Chatham and Dover Working Union Act, the Managing 
Committee was forbidden to raise rates without the 
sanction of the Commission, nor why the Department of 
Agriculture in Ireland could act for traders; possibly 
the latter was so because Irish traders and associations 
were considered to be poorer than English. The Depart- 
ment of Agriculture in Ireland had only dealt with agri- 
culture as yet, and witness could not say whether other 
trades could be similarly served. If a rate were increased 
from 9d. to 1ld., the Commission could say ‘“‘ Yea” or 
“Nay ” to the increase, but could not say that it should 
be less than 9d. To give better service for the same rate 
was undue preference. 

The third meeting of the. Royal Commission was held 
on Friday morning, the 28th ult. All the members were 
present except Mr. Huth Jackson and Mr. A. Balfour. 
The only witness was Mr. Ernest Moon, K.C., counsel to 
the Speaker. Mr. Macnamara went, however, into the 
witness chair for a moment first to say that the number of 
days the Court sat, as related above, was no criterion as 
to the work the Railway Commission got through, because 
the work after a hearing was often very heavy. 


PROCEDURE As, TO Rattway BIts. 


Mr. Moon said :—Railway Bills were dealt with like 
Private Bills. The first reading was formal, if the Bill 
complied with the Standing Orders as to private interests 





| 
and the deposit of 5 per cent. had been made. On the 
second reading the whole administration of the railway 
company concerned was open to review. Such questions 
as the rates of wages paid, the complaints of traders and 
the provision of third-class sleeping carriages were oftey 
raised. Such questions need not be incidental to anything 
proposed in the Bill. It was not, however, permissible 
to refer to general railway policy. The witness did not 
think that these discussions had any effect on the pro. 
moters, but the fact that such a discussion was likely to 
arise had often made a company careful as to how it 
carried out the powers with which Parliament had en. 
trusted it. An illustration of how a company was open 
to such an attack was furnished by the Fishguard and 
Rosslare Bill of last session. This Bill was doing more 
for the benefit of the Great Western Company than for 
its Irish partner, the Great. Southern and Western, Yet 
because of the alleged unsympathetic attitude of the 
G. 8S. and W. towards some strikers, the Nationalist 
members opposed the Bill, and it was rejected on second 
reading, although all admitted that the object of the Bill 
was very desirable. When Bills were referred to Com- 
mittee, it was often the practice to give an instruction to 
the Committee to insert a certain clause, but this clause 
must be germane to the object of the Bill. 

It was rare that a Bill was lost. The companies 
generally arranged matters so that this class of opposition 
was disposed of before the second reading, and they 
generally got better terms than they would if it were left 
until the Committee stage. Railway companies ought 
not, however, to be compelled to make concessions in 
order to secure a second reading. 

The Committee stage dealt with the Bill on its merits, 
There were few Railway Bills now ; owing to the fact that 
the country was well covered. The independent pro- 
moter had practically ceased to exist, and all legislation 
now was by existing companies or by promoters acting 
for the companies. The Committee was presided over by 
a chairman selected from a panel by the General Com- 
mittee on Railway and Canal Bills, and there were three 
other members of the House. As there was now less work 
for the chairmen on the panel to do they were not so well 
acquainted with the work as were former chairmen. Phe 
main question for consideration was competition- should 
it be encouraged or restricted ? : 

Mr. Moon expressed a strong view that no instructions 
should be given to the Committee as to how it should 
deal with certain Bills ; let it approach the consideration 
with an open mind. Rejection of Bills on third reading 
was rare; the House generally accepted the report of the 
Committee. On important Bills there was opposition 
in both Houses, and it had often happened that a Bill 
passed one House and was rejected in the other. The 
witness did not consider that bringing a case before a 
Joint Committee was fair procedure for petitioners. if 
a Bill passes a Joint Committee there was no other oppor- 
tunity for the petitioners. Another weakness as regarded 
petitions was that while promoters knew the whole case 
of petitioners, the latter did not know what the pro- 
moters would reply. Petitioners must put their full 
complaint into their petition, and could not add to nor 
divert from it. When a Bill was considered in both 
Houses a petitioner could amend his case in the second 
House to suit. 


CONSIDERATION oF Rattbway BILts BY THE LicH' 
Rartway COMMISSION. 


No tribunal could conduct a Bill at less expense than 
did Parliament. There were, however, many cases which 
ought not to cost anything. There ought to be no neces- 
sity for a company to go to Parliament for powers, say, tv 
widen its line. This raised no question of principle. 
If that change were made the company would get the 
work done soon, and thereby benefit the trader through 
the improvement. Instead of that the company waited 
until there was an accumulation of improvements wanted. 
The consideration of such improvements might be dele- 
gated to the Light Railway Commission, which was 
created for the purpose of encouraging cheaply ,con- 
structed railways. Every Order of the Light Railway 
Commission had to be sanctioned by the Board of Trade, 
and the latter could refuse such sanction if it thought 
that the proposal was such that it ought to proceed by @ 
Bill in Parliament. Mr. Moon would have all Bills for 
improvements sent to the Light Railway Commission, 
and he would have this done at an early stage--before 
the Bills were even considered by the Lord Chairman 
and Chairman of Ways and Means. This would save 
expense. The veto of the Board of Trade should remain. 

The members of the present Light Railway Commission 
were all capable men, and able to weigh the value of any 
proposals and of any opposition. An advantage would 
be that ‘‘ betterment” would enter into the terms for 
the purchase of land; the owner would get less favour- 
able terms, ‘‘ but not less just.” E 

In 1864 an Act was passed which was intended to assist 
companies. The Board of Trade could issue certificates 
to make railways, but no certificate was to be issued 1! 
another railway company opposed. In 1870 the power 
of a railway company to stop a certificate was withdrawn. 
and it then became necevsary if a railway company opposed, 
for an Act of Parliament to be obtained. Nothing had 
come of this, probably because the companies thought 
it was taking two bites at a cherry. The legislation was, 
however, in the right direction. 

Under the Private Legislation Procedure (Scotland) 
Act, 1899, the Lord Chairman and Chairman of Ways 
and Means decided whether or not applications for powers 
from Scotland should proceed as a Bill in the usual wa) 
or as a Provisional Order. In the latter event, the pro- 
posals were sent to the Secretary for Scotland for a Draft 
Order. If he concurred, the matter was considered 
locally on the ground by a Joint Committee of three 
members from each House, If that. Joint Committee 
passed the proposals, the Confirmation Bill when read # 
second time was deemed to have passed the stage 0! 
Committee, and should be ordered to be read a third time. 

Mr. Moon read what was reeommended by the Board of 
Trade Railway Conference, of which he was a member, 
as to powers for improvements, and said he was bolder 
now than then, and would now leave them to the Light 
Railway Commission, with power to the Board of Trade 
to veto. It might be a question for the State to furnish 
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jachinery for railway companies to obtain land for 
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idenings. eee . , 
= further examination, Mr. Moon said that if promoters 


had to reply to petitioners, legal procedure would be 
"troduced, and there was no knowing where that would 
po He had not advanced all his objections against a 
Joint Committee. It would be a good thing if all railway 
legislation were consolidated, but any attempt might 
jad to revision. He agreed with Mr Shackleton that 
the present procedure with Private Bills provided a 
valuable opportunity for getting concessions. Against 
this must, however, be set the disadvantage that such 
treatment deterred railway companies from going to 
Parliament. The Fishguard and Rosslare Bill would 
not, under his proposals, have gone to the Light Railway 
Commission, &8 the proposals would have been too big. 
The Board of ‘Trade would have the power of saying that 
any proposal was too big for the Light Railway Com- 
mission to deal with. ; ; 

The Commission then adjourned until a date in January 
to be fixed later. It was hoped that evidence of a repre- 
sentative character would be given then. 








TRAIN FERRIES. 

Tue conveyance of complete trains across more or 
jess narrow strips of water has now become quite a recog- 
nised practice, and the ferry between Sassnitz and the 
Isle of Rugen, onthe north coast of Germany, and Trelle- 
borg, on the south end of Sweden, has now been at work 
for some time. The service is maintained by four fine 
twin-serew steamers--one built on the Tyne, one in 
sweden and two in Germany. The ships have a good 
speed, and with their solid bows are fine sea boats. Though 
it might be thought more convenient to run the trains 
on at one end and off at the other, it was decided in this 
case to keep the bows solid for the sake of safety in heavy 
weather. The ships are therefore backed in between 
screens of piling, which guide them in to the exact position 
necessary to allow the drawbridge, as we must call it, 
which forms the connection between the ship and the 
shore to be lowered into its correct position to bring the 
two series of rails into line, when it is locked by the 
insertion of a big steel pin which prevents either fore 
and aft or lateral motion of the ship. Owing to the 
trifling rise and fall of tide in the Baltic, the slope of the 
drawbridge is never very great. The train is run from 
the mainland on to a set of lines on one side of the ship ; 
the back part is then uncoupled and the forward part is 
withdrawn for a short distance to clear the points, and 
then backed down again on to the rails on the other side 
of the ship. Then the engine is uncoupled, the stern 
doors closed and each carriage is jacked up and short 
chains, like carriage couplings, are fitted on both sides 
at each end of each carriage, which, by means of right 
and left-hand screws, hold the carriages firmly down on 
the jacks, so that they cannot roll on their springs in case 
of rough weather. The passengers may then, if they wish, 
leave the carriages and go on to the upper deck for the 
six-hour passage, and either promenade, take meals in 
well-appointed restaurants, and generally behave as cross- 
Channel passengers. The whole operation of putting 
trains on board and fixing the carriages down to prevent 
them from either rolling or getting adrift is accomplished 
in a very few minutes, and the comfort of the passengers, 
compared with the usual arrangements of changing bodily 
over from the train to the ship, is very great. The 
carriages themselves are carried on the main deck of the 
ship, the cabins, upper decks, &c., forming a super- 
structure built up on the sides, supported in addition by 
columns between the two sets of rails. Of course, the 
landing places have to be protected by breakwaters from 
any sea, and at Trelleborg this protection consists of a 
pair of arms projecting out on each side of the harbour, 
while at Sassnitz, which is in a little bay, only a single 
arm is necessary to ensure perfect quiet in the roughest 
weather, 








SUPERHEATING STEAM IN Locomorives.--We understand 
that a paper by Mr. Henry Fowler, A.M. Inst. C.E., the loco- 
motive engineer of the Midland Railway, on ‘ Superheating 
Steam in Locomotives,”’ will shortly be read before the Institu- 
tion of Civil Engineers. Proofs of this paper are now ready 
and may be obtained on application to the Secretary. 

Tue ImpertaL Motor Transport Councit..--The Imperial 
Motor Transport Council has been formed as the result of a 
resolution unanimously passed by those attending the Imperial 
Motor Travsport Conference. ‘This resolution was as follows :—~ 
‘That this Conference requests its Executive Committee to 
remain in being for the purpose of rendering itself permanent 
with a definite constitution. That the Permanent Committee 
shall be in the nature of a Joint Committee of all recognised 
institutions connected with the manufacture and use of motor 
vehicles in this country, supported by members representative 
of the Empire Overseas, and the offices of the various Dominions 
and Colonies in London. Further, that this Committee shall 
invite the delegates now brought together, or the bodies which 
they represent, to act as associates of the Central Committee in 
London, for the purpose of conveying information to and fro 
between the Central Committee and all parts of the Empire 
Overseas.” The principal objects of the Imperial Motor Trans- 
port Council are :—(1) To act, in the words of Lord Crewe, as 

a clearing-house of ideas”? on all matters relating to motor 
transport throughout the Empire. To advise and consult 
With associated bodies and correspondents throughout the 
Empire, who may require information on questions coming within 
the seope of the Council, or who may desire to put before manu- 
facturers statements of the conditions and requirements existing 
m various portions of the Empire. (2) To organise further 
Semeoences when such appear advisable in the interests of manu- 
acturers and users. (3) To form expert committees to consider 
any special matters of importance to which the attention of the 
nel may be drawn by corresponding members or associated 
bodies. (4) To publish riodical reports from information 
— through the medium of a system of correspondents 

Toughout the Empire, and to arrange for the Ns yonoreng of 
a relating to motor transport which would benefit by 
ie licity. The Council has addressed letters to all the oversea 
ae at the recent conference, asking them to inform the 

dies which they represented of the constitution of the Council, 
ae a view to these bodies becoming associated with it. Each 
ake body will be represented by a corresponding 
po : er of the Council, the Suggestion being made that delegates 
- ‘aa. conference, when willing to do so, shall be asked to act 
pene capacity. Inquiries and applications for advice from any 
Goiaalt than an associated body will be communicated to the 
a ace Tough the corresponding member, who will also report 
oxieti ‘anged intervals as to the conditions and requirements 

Sting, or likely to come into existence, within his area. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


POWERFUL LOCOMOTIVES. 


Sin,—I have to thank “‘ Agua Corrientes’ for drawing my 
attention to his letter on “‘ The Greatest Possible Power for the 
Least Possible Weight,” which appeared in your issue of 
March 4th, 1910, and which I appear to have missed reading. 
I have now read this letter with very great interest. I find 
it was penned four years ago this month; curiously enough, 
during the interval progress has been made with superheated 
steam, as I find a firm of London engineers have placed on the 
market a successful superheated steam locomotive and rail 
motor car—-I advisedly use the word “‘ successful,” as a generator 
is used-—which, although the weight is only 14 tons, can exert 
a draw-bar pull of 3360 lb., and this with a steain pressure of 
only 600 lb. I fear it is hopeless to expect any such develop- 
ment in this direction from railway engineers, nor does it 
signify, as from all accounts railways are likely to be superseded 
by road vehicles at no distant date—at least one is naturally 
led to believe that such is practicable when a motor omnibus 
company is actually in a position to issue a challenge to enter 
into competitive tests for the carriage of passenger traffic. 
Railway directors may feel inclined to sneer at such a challenge, 
especially when they take into consideration the type of omnibus 
now in use on the roads. They must, however, not lose sight 
of the fact that it can be vastly improved. It can also be 
designed to carry an increased number of passengers, and at 
the same time do 50 per cent. less damage to the roads. Let us 
leave aside the question of passenger traffic. There is the 
carriage of goods to. be considered, and it is in this direction 
that the railways are going to be hard hit ; indeed, unless the 
directors turn their attention to road transport and arrange 
for a fleet of steam motor vehicles to deal with that class of 
goods tra‘tic which they are assuredly going to lose, they may 
regret it when too late. 

| have no doubt ‘** Agua Corrientes’ had such a scheme in 
view when he expressed the hope that the day was not far distant 
when superheated steam would come into commercial use. 
I would strongly recommend all those likely to be connected with 
the future development of road transport to read (2) the chal- 


- lenge dated November 1 ith issued by the manager of the Greater 


Omnibus Services, Limited, to the Railway Commission ; 
(h) the letter on ‘* The Greatest Possible Power for the Least 
Possible Weight,” by ‘* Agua Corrientes,” which appexzred in 
the issue of TH: ENGINEER, dated March 4th, 1910. The former 
as anticipating the probable future development of road trans- 
port, ard the latter as a guide to the best type of motor power 
to adopt to meet that development. 
Brockley, S.E., December Ist. Joun Rrexkie. 
ENGINEERS AND AEROPLANES. 

Sir,—The article in your issue of November 2lst ou the 
*‘ Future of the Aeroplane ”’ interests me, not from an engineer’s 
= of view, for I am not an engineer, but from that of the 

usiness man. whom I claim to be. I have had special oppor- 
tunities of studying the aeroplane, and am pretty well acquainted 
with what is happening behind the scenes, as it were, and would 
therefore pick out ene sentence in your article which strikes 
me as being rather unfair. In it you say, ‘‘ We have on previous 
occasions sharply criticised the construction of the aeroplane 
from the engineer’s point of view.” If I may say so, I hardly 
think an engineer, as such, has any right to criticise the aero- 
plane ; for taking it all round I cannot see that the engineer 
has had much to do with it, with the exception of a few machines 
turned out by some very “ clever ” engineers, and about whose 
work it is kinder to be silent. 

As mentioned above, aviation interests me as a_ business 
propusition. I happen to have some shares in an aeroplane 
company which paid 10 per cent. in the first six months, and I 
understand that there is no reason why they should not 
pay another 10 per cent. on tha shares for the six months 
now ensuing. It would, therefore, seem that instead of the 
aeroplane industry beitg in the somewhat doubtful position 
suggested in your article, that there are every signs of it being a 
most prosperous one, that is, when run on cautious business 
lines. 

December 2nd. Octopus. 


ACCIDENTS TO DIESEL ENGINES. 


Simr,—In spite of the ‘ flat contradiction’ of the M.A.N., 1 
am still of opinion that explosive gases can be produced in the 
cylinder of a Diesel engine under certain conditions, and that 
the abortive attempts to start the Alexandria engine with too 
low an air pressure and the cylinder more or less flooded with 
petroleum exactly supplied those conditions, and this explosive 
gas was drawn into the air pump from the cylinder and delivered 
into the air receiver or blast. vessel. 

Doubtless the addition of oxygen to this gas in the air vessels 
rendered an explosion inevitable, given a sufficient rise of 
temperature, and this rise of temperature wes provided by the 
first complete compression of the air in thc engine cylinder. 

The use of oxygen in the attempt to start the engine can 
searcely be described as “an act of gross negligence,”’ si1.ce 
some makers actually suggest its use in case of loss of air pressure, 
and it has been used with success, as Mr. G. 8. Taylor points out 
in his report on the Bray accident. ; 

Had greater publicity been given to the accidents to Diesel 
engines and their causes the engineer who was killed would 
probably have known the danger of using compressed oxygen. 

It is perhaps only natural that makers should desire to avoid 
such embarrassing topics, but all engineers responsible for the 
installation and satisfactory working of Diesel engines are 
anxious for information of accidents so that they can take mea- 
sures to avoid them. Up to the present technical literature 
dealing with the Diese] engine, so far as the writer’s experience 
goes, does not even mention such a thing as the possibility of an 
accident. Jno. F. ELswortu. 

Alexandria, November 22nd. 


IMPROVEMENTS IN GAS AND OIL ENGINES. 


Srr,—In your issue of the 14th inst. you describe under the 
above heading a design of gas engine by the British Westii.ghouse 
Company, the variable admission governing gear of which is 
claimed to be a new improvement devised by that company. 
This claim, however, is quite erroneous, as the Premier Gas 
Engine Company have been manufacturing single-cylinder 
gas engines with a gear exactly the same in the essential parts 
and ir. their.disposition for nearly six years, during which period 
they have been illustrated and described in the technical Press 
several times. This gear was a development of a variable 
control gear which was used on “‘ Premier” tandem engines 
during the last thirteen years. 

J. H. Hamitron, 
Managing Director, Premier Gas Engine 
Company, Limited. 
Sandiacre, near Nottingham, November 19th. 


BOILER AND ECONOMISER EFFICIENCY AND DESIGN. 


Sir,—In the interesting study about boiler and economiser 
efficiency Professor Robert H. Smith bases part of his calculations 
on the assumption “ that to a close degree of approximation the 
CO, record can be considered as one of weight percentage ”— 
see page 523 of your issue of November 14th. But such is 





certainly not the case. For instance, 10 per cent. CO, by volume 
in a flue gas sample equals 14.7 per cent. by weight, and 5 per 
cent. CO, by volume equals 7.5 per cent. by weight. Therefore 
the formula for » and deductions therefrom are misleading. 
If the percentage of CO, by volume is known, then an approxi- 
mate but correct formula for n is: n = 21/CO,. If the percent- 
age of CO, and of O—oxygen—in the flue gas sample has been 
determined a more approximate formula is : 
21 
% = ee 
a 
100 — (CO, -+- O). 
These formule are evident, simple, correct, and convenient. 
Vienna, November 19th. ‘riTZ Krauss. 


EXPERIMENTAL ENGINE AT THE UNIVERSITY OF 
QUEENSLAND. 

Sr1r,—In the issue of August 22nd is an article illustrated with 
drawings and photographs of the experimental engine supplied 
to the University of Queensland. The article states that the 
engine ‘‘ was built for the University of Queensland under the 
supervision of Professor Alex. J. Gibson.” 

desire to state that the engine was built to the designs and 
specifications prepared entirely at the University by the Professor 
of Engineering—Alex. J. Gibson—and was constructed under 
the supervision of the inspecting engineer in the office of the 
Agent-General for Queensland. 

I would be glad if the correction could be made, as the letter- 
press leaves the impression that the makers were also responsible 
for the design, which is not so. . W. HANKEN, 

Brisbane, October 18th. Lecturer in Engineering. 


THE WORLD’S GREATEST TUNNELS. 

Sir,—In your issue of the 28th ultimo, under the heading of 
“Table of the Longest Tunnels Out of Europe,” reference 
No. 47, you give the length as 1 mile 551 yards, whereas the 
correct length is 1 mile 1703} yards—practically two miles. In 
the reference on page 562 of your esteemed journal the tunnel 
is described as spiral, which is not the case. The date of open- 
ing for traffic is given as 1911. It should be 1910. 

Tue ARGENTINE TRANSANDINE RatLway COMPANY, 

London, December 3rd. LiMiTED. 








THe InstiruTIoN or ELEectricaAL ENGINEERS.—<As the dis- 
cussion on Dr. Klingenberg’s address on “ Electricity Supply 
of Large Cities”’ was concluded yesterday evening, there will 
not be a meeting of the Institution on December 11th. 

THe Puysicay Socrety’s ANNUAL ExuiBition.—This exhibi- 
tion, which is to be held on Tuesday, the 16th inst., at the 
Imperial College of Science, South Kensington, will be open in 
both the afternoon, from 3 to 6 p.m., and in the evening, from 
7 to 10 p.m. Professor the Hon. R. J. Strutt, F.R.S, will 
give a discourse at 4.30 én “ Spiral Electric Discharges,” and 
Mr. Louis Brennan, C.B., will show some experiments with 
soap films at 8.30 p.m. Some thirty firms will be exhibiting, 
and there will also be certain experimental demonstrations. 
We understand that invitations have been given to the Institu- 
tion of Electrical Engineers, the Institution of Mechanical 
Engineers, the Faraday Society, the Optical Society, and the 
Réntgen Society. Admission in all cases will be by ticket only, 
and therefore members of the societies just mentioned, including 
also the Physical Society, desiring to attend the exhibition 
should apply to the secretary of the society to which they belong, 


A Patrren MaKers’ Drnner.—Mr. Leslie Rebertson is this 
year Master of the Patten Makers’ Company—a guild which 
represents a long extinct trade—and he took the opportunity 
to invite to a banquet, which was given in the Salters’ Hall on 
Monday night last, a number of eminent engineers, many of 
whom have been associated with him in the great work he has 
done and is doing for the Engineering Standards Committee. 
The party was a very large one, and besides the engineer« 
just mentioned; the Lord Mayor and sheriffs of the City of 
London, Mr. Sydney Buxton, President of the Board of Trade, 
representatives of Colonial Governments, and many others 
enjoyed the open hospitality of the Company. In the speeches 
there were naturally references to the Engineering Standards 
Committee. Mr. Peregrine Francis managed to introduce it 
cleverly into a toast in which he proposed “ His Majesty's 
Ministers,” to which Mr. Sydney Buxton responded, and amongst 
other things said that whatever Government was in power it 
always welcomed and appreciated the assistance that was given 
to it by eminent men, and he was glad to think that Mr. Leslie 
Robertson had rendered the Gevernment of the country as great 
service as almost anyone he could name. The Lord Mayor 
proposed the toast of ‘The Patten Makers’ Company and the 
Master,”’ to which Mr. Robertson replied. The toast of ** The 
Visitors’ was given in a very happy ee speech by Sir 
Archibald Denny, in which he described the Master as a born 
secretary. 

MEMORIAL TO THE Late SiR WituiamM Wuite.-—The great 
services to the engineering profession rendered by the late Sir 
William White during his long and brilMant career have led 
to the suggestion that some permanent memorial of his name 
and life should be established. All the leading engineering and 
allied institutions with which Sir William was connected are 
supporting the scheme and are issuing a joint appeal to their 
members for financial contributions. Under the chairmanship 
of Lord Brassey a general committee has been formed represent - 
ing various branches of the engineering profession, the Navy, 
the merchant service, and some of the Government Depart- 
ments with which Sir William was associated. The honorary 
treasurer is Dr. J. H. T. Tudsbery, of the Institution of Civil 
Engineers, and the honorary secretary is Mr. R. W. Dana, of 
the Institution of Naval Architects, to the former of whom 
subscriptions, made payable to “* The Sir William White Memo- 
rial Fund,” may be sent. Although the form which the memorial 
is to take has not yet been settled, since it must necessarily 
depend upon the response made to the appeal, a good start has 
already been made, and up to the end of last month promises 
of subscriptions amounting to nearly £1370 had been received. 


Royat Acricuttural. Soctety oF EnGranp.-—The Com- 
mittee of the Rothamsted Experimental Station proposes to 
celebrate the centenary of the birth of Sir John Lawes and Sir 
Henry Gilbert by rebuilding the laboratory which was pre- 
sented to Sir John ‘then Mr.) Lawes in 1856, but which does not 
now satisfy modern requirements. The Council of the Royal 
Agricultural Society in sending out a circular asking for funds 
to carry this idea into effect, remarks that it would be super- 
fluous to remind members of the Royal Agricultural Society 
of the claims of Lawes and Gilbert on the agricultural com- 
munity. They are universally recognised .as the founders of 
modern scientific agriculture and of the artificial . fertiliser 
industry, and their work still remains among the best that has 
been done on soil fertility and the manuring of farm crops. 
The sum of £12,000 is required to erect and equip a suitable 
laboratory, but it is understood that if half this suin is raised 
by publie subscription, the remainder can be obtained as a 
grant. An appeal is therefore being made for £6000. More 
than half of this has already been collected, ar.d the Rothamsted 
Committee is anxious to secure the remainder as soon as possible 
and to put the buildings in hand at an early date. Donations 
should be sent to Dr. E. J. Russell, Rothamsted Experiment 
Station, Harpenden, Herts, or to the Secretary, Royal Agri- 
cultural Society, at 16, Bedford-square, London, W.C. 
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THE MIDLAND RAILWAY BOGIE STOCK. 


Ir will be remembered that in the Hawes Junction 
accident of December, 1910, much damage was caused by 
telescoping. The question *as to the security of gas 
cylinders also arose. These points subsequently received 
the serious attention of the Midland Company and new 
underframes and bogies in which considerable improve- 
ments are included were designed by Mr. Bain, by whose 
courtesy we are able to give drawings above and ina 
Supplement to-day. 

‘She solebars and longitudinals are of channel section, 
10in. by 4in. by 3in.; the end longitudinals and diagonals 
are also of channel section, &in. by 3}in. by fin. The 
solebrrs and longitudinals are tied together by steel bars 
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| the bogies weigh 5 tons it is expected that by more securely 
| fastening the underframe to the bogie the chance of rising 
| will be eliminated. 

| In order to reduce the chances of the gas cylinders being 
| damaged these have been reduced in diameter and made 
| longer. They are now more securely housed among the 
| members, and at the ends is a ramp plate to deflect any 
| dislodged part that might otherwise damage the cylinders. 
| All the pipe connections have been placed in the safest 
| positions possible and clear of anything that might become 


top and bottom in four places, the two centre sets of bars | 
being at 8ft. 4in. centres and the outer sets 7ft. 10in. from | 


the adjacent centre bars. 
by 2ir. and the lower are 4}in. by jin. 
both, upper and lower, 4}in. by jin. 
coach the solebars and longitudinals are diagonally braced 
on the top by 4}in. by jin. bars, and above the bogies there 
are two sets of similar diagonal bracing. 

The headstocks are of blackbutt or Karri timber, 8{t. 2in. 
long, 12}in. deep, and 43in. thick, backed by a stecl plate 
¢in. thick. 
than metal-to-metal connections. 


The outer bars are 


An improvement has been made in the design of the | 
With the old type of buffers, which | 


buffing arrangement. 
were curved in the vertical plane, there was a tendency 
for one coach to mount another in a collision and so lead 
to telescoping. The buffer shank was also weak, as with 
the usual laminated buffing springs the buffer rod had a 
stroke of from 8in. to 9in., and so could not be supported 
by the buffer socket. 
made much deeper, and is now 1din. deep by I7in. wide. 
The diameter of the shank has been increased to 34in. and 
the stroke reduced to 5}in. The case has also been 
strengthened and is in cast steel. Compensating buffers, 
consisting of two nests each of nine concentric rubber 
springs, come into play after the ordinary buffing springs 
have been driven up to the working limit. 

A change has also been made in the bogie attachment. 
It has been observed that one of the evils to be contended 
with in case of a collision is that the ‘underframe breaks 
away from the bogie truck and is lifted so that telescoping 
is assisted. This has, it is hoped, been met by having the 
centre casting of steel, increasing the diameter of the 
centre pin to 2in., making the latter of “‘ axle” quality, 
and fitting in a cotter 2in. by fin. under the bolster. As 


The face of the new buffer has been | 


The inner upper bars are 4}in. | 
J Pp 


In the middle of the | 


This has been found a better arrangement | 


| 
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AUTCMATIC GAS SHUT-OFF VALVE 


detached. The underside of the floor above the cylinders 
is lined with asbestos. 
Each cylinder is provided with one of Pintsch’s auto- 


should the high-pressure piping be broken. [t is screwed 
on to the cylinder, the joint being made by a lead washer. 
The gas passes up the screwed plug, entering at the bottom 
row of holes, and leaving by the top row, passing the 
Jeather washer. As long as the flow of gas remains normal 
the leather washer remains stationary on the end of the 
plug, but should a rupture occur in the high-pressure 





matic shut-off valves—see sketch—which closes the cylinder | 





Swain Se 


piping the increased velocity of the gas immediately lifts 
the leather washer from the top of the hollow plug, driving 
it against the seat above and immediately closes the out- 
let. From the evidence given by Mr. Bain before Major 
Pringle at the Aisgill inquiry, it seems that 12/ new coaches 
have been fitted with the new valve. The two coaches 
which suffered the most in that accident were of the old 
type, both built about the year 1900 or before. Mr. Bain 
added that, in his opiv.on, if the carriages in question 
had been of ths new type with steel frames and the new 
kind of buffers, the passengers would have got out of the 
accident with nothing worse than a severe shaking, as the , 
improvement equipment would resist a blow up to 40 miles 
an hour. It may also be remembered that Sir Guy Granet, 
the general manager, said on the same occasion that in 
March last a train of new carriages Stted with the auto- 
matic gas valve aready referred to was run into by a light 
engine at Wanstead Park. In two of the carriages the 
high-pressure pipes were broken, but the safety valves 
closed and the gas could not escape. 








PRESENT POSITION OF THE DIESEL ENGINE, 
CHIEFLY IN MARINE PROPULSION. « 
By GEORGES CARELS. 


WE have no intention of establishing here a complete history 
of the Diesel engine or of describing minutely the numerous 
types that have been successively put on the market, by a steadily 
increasing number of firms ; you are kept well informed by the 
English technical Press, and we have only words of praise for the 
very impartial and clear judgment of which they have constantly 
given proof. ; 

It cannot be denied that Diesel engine development is not 
progressing to-day as rapidly as was expected a year or two ago. 
And what are the reasons of this momentary relaxation ?_ It is 
quite certain that the present prohibitive prices of liquid fuel 
are responsible for the situation to a large extent, but there are 
other reasons as well. 

We have just praised the English technical Press, but we 
cannot do the same for the continental Press in its entirety. 
Their information has been often misleading. Optimists have 
seen in the Diesel a universal engine, called upon to supersede in 
the near future all other types of prime movers on land and at 
sea. And now that their predictions are not immediately realised 
they have grown very quiet and find no defence for their opinions 
of yesterday. All this contributes towards diminishing public 
confidence in Diesel engines. 7 ' 

In the early days of the marine Diesel engine everything 
pointed towards the high-speed engine as the engine of the future. 
Small wonder, then, that many firms took up the manufacture 
of this type first. And the temptation of trying to secure the 
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ilty orders, even with the risk of insufficient time for 

liminary experiments, was very great, because 
iralties are good customers when satisfied, as we all know. 

Lag ild have been better borne in mind that-— 

gt that time there was no sufficient proof of the relia- 

pility of high-speed Diesels under every condition of load and 


first Admire 
extensive pre 


dng) That slow-speed two-stroke motors having proved a success 

(high-speed four-strokes possible, was no sufficient reason for 
= Juding that high-speed two-strokes were as easy to build. 
cong) That for powers under 200 horse-power, it was not possible 

B~ either a reversible two or four-stroke multi-cylinder Diesel 
wit mpete successfully with cheaper, more easily handled, and 
os on wast types of less cylinders, manceuvred by means of a 
nintoh or a reversible propeller. 
we) That it is not sufficient to build an engine that reverses 
‘ell on the test bed under no load to make it a desirable engine 
fi ym the marine point of view. 

“) That it is a very unsafe course to follow to advertise a new 
type of engine before it has given sufficient proof of its quality ; 
in fact, extremely unsafe for a firm that has but just started the 
manufacture of Diesel engines and has most of its engines at the 
best on paper only. ° ’ meee 

(6) That there is no sense from a commercial point of view in 
building @ high-speed two-stroke engine as heavy or heavier than 
its four-stroke rival- -because of very low mean effective pressure 
_-unless it is considerably simpler and more reliable than the 
our-stroke. _— P ‘ 

(7) That the characteristic feature of a submarine engine 
should be extreme simplicity, great accessibility of all the essen- 
tial functions, and absolute reliability rather than excessive 
lightness. 2 . 

(8) Last. but not least, that success is not ensured by securing 
good Diesel engine designers, success being far more a question 
of manufacture and metallurgy than some people suspect, and 
that experience in the right material to use, wear of cylinder 
liners, and clearance of pistons, is essential. 

Nevertheless, this very active period from 1908 to 1912 has 
in many ways strongly influenced design. Neither do we assert 
that all marine high-speed engines created in that period are 
without value; very fine results have been obtained in some 
cases, considering the short time of development. But we do not 
look upon these designs, specially in the important class of 
submarine engines, as final. Most have some trouble in fulfilling 
their guarantees, and all those who have seen and manipulated 
these engines will agree that few of them give an impression of 
absolute security, and that it takes strong nerves to withstand 
the strain produced by their quite infernal rattle. 

So many failures and difficulties have had the distinct advan- 
tage—at very considerable expense, it is true—of showing how a 
Diesel should not be made ; the numerous papers and publica- 

tions and discussions on the subject have served to clear many 
difficulties. Now, a sounder policy seems to be establishing 
itself. There is a distinct return to more moderate speeds, more 
accessible types, than the continental high-speed engine. | Firms 
are limiting their activity to fewer types, apparently aware that 
the fewer they are the better and more rational their manufac- 
ture. 

The real requirements of the market are being studied more 
seriously and the necessity for more exact experimental work is 
being recognised. Indeed, it should be always borne in mind 
that the original Diesel engine greatly owed its astounding suc- 
cess to the four years of minute laboratory work that preceded 
itsappearance. Many firms have bought their preser.t experience 
at a very high price that might have been very much smaller had 
they started from the firm basis of sufficient exhaustive pre- 
liminary tests on experimental engines. Inventive ability, 
although essential in a progressive factory, must be channelised, 
held down to certain sound principles based on good common 
sense, It should not be allowed to invade the designing depart- 
ment with which it has nothing in common. Designing must 
always be considered from a manufacturing point of view. 

We will now briefly summarise the teachings of what we have 
just laid down, more especially concerning marine engines, com- 
paring first high-speed two-stroke with four-stroke engines. 

(1) The two-stroke is safer because it has no exhaust valves. 

(2) Its reversing gear is simpler than that of the four-stroke 
and considerably cheaper. 

(3) Comparing engines of same power,t the two-stroke has a 
more equal turning moment. 

(4) But the mean temperature of its cycle is higher, rendering 
therefore piston cooling necessary sooner than with four-strokes, 

(5) It consumes considerably more fuel and lubricating oil 
than the four-stroke. 

(6) Its mean effective pressure is low, therefore a high-speed 
two-stroke is not necessarily lighter than a high-speed four-stroke. 

(7) As a valveless engine it is still less economical from the 
fuel and oil point of view than the two-stroke with valves, but has 
the advantage of very great simplicity. 

Comparing slow-speed engines of both cycles reverses the case. 
Here it is possible to obtain a mean effective pressure equal to or 
higher than that of the four-stroke, therefore the slow-speed two- 
stroke can be made Jighter end cheaper than the four-stroke of 
same power and speed. The fuel consumption is, in a two-stroke, 
a function of the speed of the engine. At slow speed it is only 
about 10 per cent. higher than in the corresponding four-strokes ; 
the same remark applies approximately to the lubricating vil 
consumption. Points (1), (2), (3), and (4) still apply. 

Further sub-dividing two-stroke engines into— 

(1) Engines with scavenging valves in the cylinder head. 

(2) Engines with no scavenging valves but with scavenging 
perts in the cylinder—valveless engines—-we recognise that : 

For several reasons the scavenging in the ‘ast-mentioned 
class is less perfect than in the first. The results are a lower mean 
effective pressure and a higher fuel consumption. 

The valveless engine is therefore not an economical engine 
from the fuel and weight points of view, but it has the big 
advantage of greater simplicity. Its running can be very smooth 
and noiseless ; its valve and reversing gear very simple and cheap. 
It is easy to see that whereas the necessary volume of scavenging 
air increases with the square of the cylinder bore, the availabie 
breadth of the scavenging ports varies only with the first power 
of this bore. It is therefore necessary to bear this fact well in 
mind when choosing the number of revolutions of such an engine. 
In short, the efficiency of a high-speed two-stroke is a function of 
the number of revolutions to a much higher extent than in a four- 
stroke, Here the time necessary for combustion is not the leading 
factor, but rather the time necessary for sufficient scavenging. 

he above remarks point out the following :— 

In all cases where simplicity and robustness, combined with 
maximum reliability, are the essential factors, and where the 
fuel bill is of secondary importance, we would recommend the use 
of the valveless two-stroke. In all cases where the fuel economy is 
the essential factor, but high speeds necessary because of space 
and weight limitations we recommend the four-stroke—electric 
lighting sets for warships, &c. For all high-powered slow-speed 
engines for land and marine purposes—say, from 1000 horse- 
power upwards—the two-stroke. This is the real domain of the 
two-stroke, where its advantages can be fully brought out. We 
will diseuss this question more thoroughly further on in dealing 
with marine engines. 

For submarine engines we are of the opinion that none of the 
types that have been created till now are entirely suitable. We 
see in the valveless engine the ideal submarine engine, but the 
mechanical efficiency of this type augmenting rapidly with a 
reduced number of revolutions, we would recommend a consider- 
able reduction in speed. We surely hope that Admiralties are 
gradually coming to the conclusion that it is better to build the 
hoat around the engine than to trust to competition between 
several firms to produce an adequate type for a given boat. And 
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why should it not be possible to seek economy in weight more in 
other parts of submarine installation and machinery than pre- 
cisely in the most essential fictor where quick and smooth 
running is the condition sine qua non ? 

As regards marine Diesel engines, we would mention the 
following advantages :— 

(1) The efficiency of a Diesel engine is largely independent 
of the men working it. 

(2) Further, the average fuel consumption is only slightly 
higher in actual work than at official trials. Professor Hoeltze 
reports this increase to be on an average about 14 per cent., 
whereas for steam engines the average difference is 102 per cent. 

Such figures should go far towards destroying the false idea 
that the Diesel engine is a hard engine to handle ; they are abso- 
lute proof of the centrary. 

(3) Moreover, the mechanical efficiency is much more inde- 
pendent of the load than in any other type of prime mover. 

(4) The engine starts at a few seconds’ notice without any 
previous preparations whatever. On the other hand, as soon as 
the ship stops the fuel consumption also stops. There are no 
stand-by losses. These several features bring us to the conclusion 
that, even considering the relative prices of coal and oil fuel, it is 
quite possible that the Diesel fuel bill may attain a lower figure 
on an average than in a steamship. 

(5) More space is available on board for cargo. 

(6) Fuel can be more quickly and much more easily stored, 
especially at sea. 

(7) As compared with coal, fuel for four times the distance 
can be carried in a given space. 

The general principles to be clearly laid down and consistently 
followed in designed marine Diesel engines are :—- 

Reliability.—It is evident that the first and most essential 
condition is absolute reliability and security. A breakdown 
at sea may signify complete destruction of the vessel and more— 
loss of human life. If it is essential that our land generating 
sets be trustworthy, it is doubly so in marine engines. 

All, even most remote, and improbable causes of breakdown 
must be sought for and rendered impossible ; in face of the all- 
importance of security every other feature, such as weight, price, 
accessibility must be subordjnated to this one factor. It is the 
condition sine qud non of success of the new industry that public 
confidence be not shaken by accidents and breakdowns. 

With this principle as a constant guide the designer in his 
research of suitable designs will naturally incline towards very 
massive structures, because weight is often, though not always, 
synonymous with strength and stiffness. But he will have +o 
sub-divide the different parts of a Diesel into three distinct 
groups. 

In the first group are those parts that are subjected to mech- 
anical stresses only, but to no high temperatures. Their dimen- 
sions can be established clearly by calculation, their material 
with to-day’s knowledge of metals, and their fatigue under stress 
safely determined ; in fact, they are best established by a firm 
with marine experience, for they can differ only in necessary 
section from standard steam engine practice. It is here sufficient 
not to economise in weight and dimensions. 

The crank shaft, the connecting-rods, the bed-plate, and the 
cylinder columns should be more generously proportioned than 
in land engine practice. 

Crank shaft.—The crank shaft especially should have a high 
factor of safety ; in diameter about six-tenths of the cylinder 
bore ; the bearing surface should be ample, but not exaggerated. 
It is obvious that a short stiff crank shaft withstands torsional 
stress best. Augmenting too much the length of a bearing does 
not improve it, for it then bears principally at the ends, and the 
bushes show abnormal wear at their extremities. A safe rule 
with two-stroke engines is to make the journals as short as the 
cylinders allow. 

Columns.—Some firms have already adopted through-bolts 
extending to the cylinder covers, relieving cylinder and columns 
of all stresses. This is certainly a good feature to ensure light- 
ness and strength, but not stiffness. We may adopt it in some 
future design for the sake of lightness where weight limitations 
might be imposed. Such a feature has often been employed and 
is not the exclusive property of any firm. But considerations of 
stiffness and stability necessitate dimensions of the columns 
being such as to guarantee sufficient strength and render through- 
bolts superfluous. 

Bed-plate.—It is needless to say that the bed-plate should also 
be of standard marine type and very strong, and is best supported 
also in the middle. 

A second group comprises those parts that are subjected not 
only to various stresses caused by piston force, but subjected to 
high temperatures as well. 

Here the problem becomes much more complex. Not only 
must the designer seek very direct transmission of forces, but he 
must also provide for expansion in a much larger measure than 
in the case of a steam engine. He must design castings of 
uniform sections, allowing uniform expansion ; he must avoid 
also too heavy sections, specially in the neighbourhood of the 
combustion chamber. Here weight is no more synonymous with 
strength. He is at a loss how to calculate resulting stresses 
because the initial conditions of his castings are unknown to 
him. The problem becomes more a question of metallurgy than 
design, and it is only by close collaboration between the foundry 
and the designing office and a good deal of experimenting that 
the right solution will be found. 

We call to mind here Professor Junker’s study on heat trans- 
mission through cylinder walls, and the fact that about 260,000 
calcries per square metre and per hour are transmitted through 
the walls of the combustion chamber during the combustion 
period, whereas the heat transmission through the wall of a 
steam boiler is oaly 30,000 calories per square metre and per 
hour. 

Such enormous quantities of heat transmitted causes very 
high stresses in the casting, and only special sorts of cast iron 
can withstand such stresses. It is highly to be desired that more 
extensive study be given to the question of appropriate cast irons 
for internal combustion engines. On the other hand, such 
intricate castings as a cylinder cover should be suitably heat- 
treated to relieve them of any casting stresses. 

All the parts composing this second group should be very 
accurately machined, necessary clearances very exactly deter- 
mined, and relative degree of wear closely followed. Knowledge 
of the very interesting question of cast iron growth under recur- 
ring high temperatures is here all-important. You wili agree 
with me that for this class of pieces a firm with long and varied 
experience in Diesel engine design is best placed to succeed. It 
would be fool-hardiness to attempt to solve such a complex 
problem as they present by sheer reasoning and calculations. 

Valve gear and reversing gear.—The third group comprises 
all pieces that are subjected neither to high stress nor high 
temperatures. 

They require principally a close study of all phenomena that 
occur during the starting and the manceuvring of the engine. 
They must be so interlocked as to exclude any error on the part 
of the engineer in charge, be so designed that too high pressures 
in the cylinders or high stresses in the valve gear be impossible ; 
must allow the rapid cutting out of any one of the cylinders when 
necessary ; or slow speeds either by uniform reduction of fuel to 
each cylinder or cutting out of cylinders or groups of cylinders. 
The fuel must be automatically cut off in case of “‘ racing ”’ or 
in case of shafting or propeller failure. Every possibility of 
failure or getting loose must be excluded. 

From these considerations it follows that the use of mechanisms 
operated by compressed air or oil pressure should be confined 
to those functions where.a leak would be of no consequence or 
where servomotor action is necessary to cope with considerable 
forces, and an auxiliary mechanism, performing by hand the 
same functions, should always be provided as a safeguard. 

We are strong advocates of simple machines, but this simplicity 
must not be purely superficial and obtained by the addition of 





a multiplicity of functions hidden to the view, and we are anxious 
to know what the average engineer would do, when placed before 
one of these enclosed and mysterious devices that have in some 
cases contrived under the name reversing gear. In fact, few 
mechanisms have of late been patented under such various forms 
as the reversing gear, and yet only a minimum are based on 
thorough knowledge either of the Diesel engine or marine require- 
ments. Stated briefly, simplicity is here most desirable, while 
every extra function involves several extra pieces, therefore 
augmenting the possibilities of failure; but it must not be 
bought at the expense of manceuvring qualities, even in the 
smallest detail. Here, again, collaboration between the marine 
engineer and the Diesel man are essential. 

Accessibility.— Having firmly established that reliability is 
the feature of first importance, we would say that the engine 
should be as accessible as the first feature permits. We can 
nowhere find better models than in the marine steam engine, 
which forty years of experience at sea has perfected ; and it is 
therefore quite natural to adhere closely to its standards wherever 
possible. Many firms have certainly made the great mistake 
of not studying the marine steam engine closely before they 
decided on what seemed to them the right design. If they 
lacked designers with marine engine practice they would have 
done well to let some of their force serve a few months of appren- 
ticeship on some tramp steamer. It would certainly have gone 
far towards avoiding certain features in some designs that are 
rather extraordinary from the marine engineer’s point of view. 

Besides, there is another big advantage in adhering closely 
to marine standards. As it is utterly impossible to give marine 
engineers a wide knowledge of the Diesel engine in a short time, 
and as no other than the steam engine man is available, it is 
well to confide to his hands only a limited number of functions 
with which he is not familiar. It is evident that he will have 
more confidence in an engine of which a majority of features 
are quite familiar to him, than in an entirely new one of perhaps 
the enclosed type. He must be able to see how every piece is 
performing its function and to hear it as well. 

Besides, it is a mistake to believe that the ideal engine must 
be entirely automatic in all its functions. It is good to keep 
the men on watch wide awake by giving them something to do 
and obliging them to make frequent rounds. In the German 
navy, for instance, it is considered important that an engine 
should have certain polished parts, that must be frequently 
cleaned and kept bright. In so doing the engineer becomes 
familiar with his engine and often detects small defects that 
might have developed into serious failures. 

We therefore advocate the open type, with visible bearings, 
erossheads, &c.; also easily to be touched without having some 
door to open and going through the dangerous process of groping 
in the dark. 

The piston.—The piston is a most essential organ. It requires 
to be designed properly and accurately cast of suitable material. 
In the usual type, the trunk piston, it must fulfil double require- 
ments. It takes the side pressure of the connecting-rod and 
must also be gas tight. Opinions vary as to possibility of its 
successfully meeting with both requirements. 

We have reason to know, and are backed in this assertion by 
thirteen years’ experience, that this double problem offers no very 
great difficulty in all medium-sized engines ; but cases of grip- 
ping have nevertheless occurred from time to time. It is, of 
course, safer in a marine engine to exclude all possibilities of 
such accidents, and their eventual results, by providing cross- 
heads, thereby leaving to the piston, or rather the piston rings, 
the one function of making a tight joint. Ample clearances can 
then be provided that exclude all such accidents as mentioned 
above. Besides, the piston pin is placed in much more favourable 
conditions of work, and its temperature can be more easily con- 
trolled ; the crosshead guides are made adjustable and can be 
efficiently cooled. 

We are pleased to recognise that this sound principle has 
been universally followed. It has the one disadvantage of being 
considerably more expensive than the other design, but the 
augmented safety it brings cannot be bought at too high a price. 

Suitable means must also be provided for cooling pistons of 
large diameter. Four-stroke land engines are known to us where 
pistons of 600 mm. diameter and about 5 m. piston speed have 
been left uncooled and are giving satisfaction ; in fact, it is a 
matter of suitable material and design as to where the demarca- 
tion line must be drawn. But true to our principle of taking 
no unnecessary risks we consider that pistons should be cocled 
from about 150 horse-power per cylinder upwards. 

In large marine engines with an open bed-plate, absolute tight- 
ness of piston cooling joints, is not as essential as in, for instance, 
a submarine engine of the enclosed type, where sea water mixed 
with the oil has disastrous corrosive action on the bearings. 
Any suitable device may be used, the simpler the better, pro- 
vided it is reasonably tight and there is no objection to the use 
of sea water. 


DISMANTLING. 


In developing a design it must also be kept in mind that 
all pieces requiring frequent or even occasional inspection must 
be easy to remove without involving a large amount of dis- 
mantling. In this first period of development it will be well 
to make mev-e frequent revisions than is really necessary for 
safety’s sake ; the piston, the bearings, the valves must be made 
as easily accessible as possible. 

The question of the best method of removing a piston has 
been much debated. We consider that all designs, even of small 
engites, necessitating the removal of the cylinder to get at the 
piston should be excluded, unless those gears that are generally 
supported in brackets fixed to the cylinder be supported entirely 
by the columns below the cylinders, in such a way that the 
cylinder can be removed without necessitating the dismantling 
of these gears. Such a device, however, makes the use of long 
push rods necessary. These considerably augment the masses to 
be accelerated at each valve opening and necessitate very strong 
valve springs, for which space is not always available should 
their dimensions exclude high fatigue and consequent lameness. 

Another method consists in removing the piston from below. 
It is attractive from several points of view, and we have no 
objection to it for certain types of engines, but in some existing 
designs it has made a rather undesirable construction of the 
cylinder liner necessary, of which we cannot entirely approve. 
It also entails a higher machine, therefore a heavier one. 

A third method consist: in taking off the cylinder cover and 
removing the piston from above. Iti3 certainly the simplest and 
most direct method, provided it does not make the removal of 
the cam shaft necessary. It is true that it necessitates breaking 
high-pressure joints, but this is quite a secondary consideration 
when suitable joint material is provided that can be used over 
and over again. We do not advocate this method for all types 
indiscriminately ; available head space is the decisive factor for 
its employment. Besides, here is a point where actual expe- 
rience of both systems should necessarily decide. 


VALVES. 


An organ that necessitates very frequent revisions is the 
fuel valve. It is therefore highly impcrtant not only that 
the needle should be removable in a minimum of time, but 
the valve seating and the pulveriser as well, and this removal 
should not make resetting of the valve gear afterwards necessary. 
Towards preventing the necessity of all too frequent revision 
we would recommend such designs as give the needle a minimum 
of chance to stick. We also recommend that consideration be 
given to the influence of expansion of the needle and valve gear 
on the timing of the valve. The starting air valve has also often 
given trouble ; it must under no circumstances be so_designed 
that it can rust in its casing. 

This is an important point, as sticking fast of the starting 
valve has given rise occasionally to serious trouble, even acei- 
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dents ; but these troubles can be avoided also by right choice 
of materials and clearances. We think it would be a good 
feature to provide some means of grinding the valve on its seat 
from time to time while the engine is running, perhaps to go as 
far as to provide positive closing of the valve through some other 
means than spring action. 

In general, the whole valve arrangement to be made adequate 
requires long experience with Diesels ; neither do we consider 
that any of the present arrangements are ideal ones. 

The valve gear should be as silent as possible, but silence 
should not be obtained by too far enclosing it. 

Fuet Pump. 

Fuel pumps are often capricious, refusing service for no 
apparent reason, necessitating regrinding of the valves, &c. 
Here also the right design and very accurate machining are 
essential. 

Tt would carry us too far to establish a complete characteristic 
of the fuel pump. Let us summarise the principal features. 
Air pockets should be absolutely avoided. Valves should not be 
giver too broad a seat ; the fuel must be very finely filtered, the 
fuel pipe from the pump to the fuel valve must be as short as 
possible. In marine engines, as the possible reduction of the 
number of revolutions of the engine at slow speed is largely 
dependent on a very equal amount of oil being given to all 
cylinders we would recommend a separate plunger for each 
eylinder and not a fuel distributor. Here also suction and 
discharge valves should be easily removed and replaced. 


COMPRESSOR. 


This is a most important chapter common to both two-stroke 
and four-stroke engines. We hear rather frequently of failure of 
this most essential part. Accidents fatal to human life have 
even happened and have not a little contributed in shaking 
publie confidence in Diesel engines. 

It is evident that at first view the necessity of compressing 
and storing air at nearly 1000Ib. per square inch pressure 
makes a strong argument against the Diesel engine; and yet we 
affirm very positively that a compressor when correctly designed 
and necessary precautions taken, brings with it far less danger 
than, for instance, a steam boiler plant and steam pipes. 

The great fault made by most firms is in oiling their com- 
pressors too profusely, or in“allowing too much oil to enter the 
compressor cylinders, ard then in providing very insuflicient or 
no means of separating that oil after each stage of compression ; 
also in not sufficiently intercooling the air. The air must be 
cooled immediately after the discharge valve of each stage. Long 
uncooled pipe strains between compressor and cooler should 
always be avoided and the receivers should be of large size. It 
must not be forgotten in calculating a compressor that the air 
must reach in each stage a pressure considerably higher than 
the receiver pressure in measure to open the valves, and the 
number of stages must be so chosen that the final temperatures 
be never high enough to cause ignition of the oil vapours carried 
in the air. 

On the other hand, safety valves should be placed imme- 
diately after the discharge valves and not at the coolers or 
receivers, because an explosion propagating in a long pipe 
produces a local rise in pressure in that pipe sufficient to blow it 
up long before the explosion wave reaches a safety valve placed 
further on. 

The air bottles should be provided with sufficient drainage 
conveniently located ; in fact, the best method is to provide a 
continuous blow off. This does not entail a large loss of air and 
contributes highly towards safety. 

On the other hand, perfecting the pulveriser should also tend 
towards lessening the necessary injection pressure. There are 
very numerous compressor valve designs more or less suitable. 
We will not discuss them and their relative merits ; we would 
only say that a suitably designed valve and valve seating of 
suitable materials have a very long life, and may have no ten- 
dency whatever to stick as long as they are not oiled with too much 
profusion. 

The air bottles, when tested, all at double their working 
pressure, offer every guarantee of safety and have only failed 
in those cases where subjected to oil vapour explosions. The 
same remark applies to air pipes. Besides, an air pipe explosion 
ix far less dangerous to human life than the explosion of a steam 
pipe. A leak is without consequence and without danger, and 
can be easily repaired. The same does not always apply, to our 
knowledge, to steam pipes. The necessary high-pressure air 
pipes are all of small dimensions. 

In fact, we maintain that a conveniently designed air generat- 
ing set can be made absolutely reliable. 


FOUR-STROKE OR TWO-STROKE. 


We have now discussed a certain number of principles of 
design that apply to all types, but we have not decided the ques- 
tion of system. Is our marine engine to be a four-stroke or a 
two-stroke ? 

For powers up to about 1500 horse-power we do not deny that 
the four-stroke can be applied about as well as the two-stroke, and 
that their application up to those powers has been attended by 
considerable success. There is a good reason pleaded in favour 
of the application of that system. As equivalent sizes of cylinders 
to those applied existed already in land engine practice and had 
given but little difficulty, and as the four-stroke engine is much 
easier to build than a two-stroke, for a firm untrained in Diesel 
engine practice, it is natural that it should have been chosen. 

If, however, the two-stroke is an engine that cannot be created 
by other than Diesel specialists, there are other important con- 
siderations to be expounded, when deciding the cycle to be 
chosen. It is to be expected now that the marine Diesel has 
more or less passed the experimental stage, that higher powers 
than 2000 will be in demand. A well-established policy should 
seek to foresee all eventualities. 

It is established that above certain powers the two-stroke for 
obvious reasons comes alone into consideration. The four-stroke 
builder cannot indefinitely augment the number of cylinders of 
his engines or base them on steadily augmenting mean effective 
pressures. The time must come when the strongest advocates of 
the four-stroke must necessarily turn to the two-stroke for further 
expansion. But as we mentioned above, two-strokes are not 
created in a few months time ; before tackling the marine two- 
stroke a firm needs sufficient experience in land engines of the 
same type, and it is natural to conclude, as the two-stroke is 
necessarily the system of the future, that it is a better policy to 
build no intermediary type of another system, but grapple at 
once with the essential problem. 

Four-stroke builders will claim that the two-stroke is as heavy 
and as expensive as the four-stroke. It may or may not be true. 
impartial comparison is at present impossible because the four- 
stroke builder has already taken advantage of all possibilities of 
reducing the weight of his engines, while the two-stroke builder 
has essentially had other factors in mind. 

Computing the mean effective pressure at which the best- 
known four-stroke marine engines work, it appears to be very 
high; in fact, considerably above the average considered as sound 
practice in land installations. This means that these engines at 
their nominal power are already overloaded, and that it would be 
very unwise to seek further augmentation of the specific power 
on these lines, 

On the contrary, the best-known two-strokes now in service 
use a very low mean effective pressure. This is the natural result 
of the maker's desire to remain on the safe side and to build 
engines that can smoothly develop the power for which they 
were sold. It means also that the two-stroke builder for obvious 
reasons has wittingly not taken advantage of every possibility of 
his system during the first period of development. But there is 
no doubt whatever that this mean effective pressure can be con- 
siderably augmented, and that the day is very near when the 


two-stroke will’ give more than double the power of the corre- 
sponding four-stroke of same cylinder volume. 

Assuming that the two-stroke to be so designed that the weight 
of the charge of air imprisoned in the cylinder be considerably 
augmented and that the pulveriser be so perfected that it assures 
perfect pulverisation of an augmented quantity of fuel, we obtain 
a corresponding rise in effective pressure. Such means cannot 
be employed in the four-stroke without the adjunction of 
auxiliary pumps. Even if this step were taken in a four-stroke, 
it involves danger to the exhaust valves. Higher indicated 
»ressure means higher exhaust pressure and exhaust temperature. 
This is without consequence in a two-stroke ; the bars between 
the exhaust ports are water-cooled and the whole cooling water 
of the cylinder being compelled to pass these bars, their cooling 
is very efficient. Further, they are also cooled by the excess 
scavenging air after exhaust. 

Not so the exhaust valves. Although an exhaust valve can be 
water cooled, it is subject to very high temperatures during com- 
bustion and is not cooled by the incoming air as efficiently as 
a scavenging valve or suction valve. Besides high temperatures, 
it must withstand a constant hammering action, and as it is 
necessarily heavy when water-cooled, small wonder that the 
most frequent trouble with four-stroke comes from this source, 

A second objection is that the fuel cOnsumption of a four- 
stroke is considerably lower. We will not contest this point ; 
we remark only that this difference in fuel consumption must 
not be exaggerated. It is actually about 10 per cent. to 15 per 
cent. at the most, and we incline to think that the difference 
in first cost of the engines, when prices have reached their 
right level, will ultimately more than compensate this difference 
to the advantage of the two-stroke. 

Admitting a two-stroke mean effective pressure to be double 
that of the four-stroke, the same power can be obtained with half 
the number of cylinders of the same dimension. This means a 
much shorter engine, a very appreciable advantage were it only 
considered from the point of effective balance and stiffness, and 
not of cost and weight. It will have besides the same degree 
of uniformity of turning moment. 

It might be objected that a large number of cylinders is favour- 
able to good balance and that for the same number of cylinders 
and uniform crank angles assumed, the four-stroke is better 
balanced. We think that it is not advisable to goo too far in 
balancing requirements, because balance must not be only 
theoretically perfect but effective, and a very long engine cannot 
be made stiff enough to be considered, as a whole, absolutely 
rigid around its centre of gravity. Besides, experience has 
proved that the engine can be theoretically balanced and yet 
give rise to strong vibration according to its position in the ship 
and due to unequal torque. We think that a very even torque 
is the essential factor and we are reminded of Fram’s studies on 
the problem of degree of balance and sort of balance necessary 
aecording to the engine’s position. 

Four-cylinder two-stroke marine engines have given no 
trouble when made stiff enough, as actual experience on board 
ship has proved. Four cylinders is the minimum number 
possible in a two-stroke, if it should start from any position of 
the crank shaft, whereas this number is six in a four-stroke if the 
best crank angles for balance have been chosen, and unless the 
starting valve opens during 180 deg. Even then the first 
impulse would be insignificant and a very high exhaust pressure 
involved, with the consequent conditions it would impose in 
the design of the valve gear. 

The scavenging pump of a two-stroke is an organ that can be 
made absolutely reliable. We hear little or nothing of failures 
to this part of the machinery and its dimensions can be aug- 
mented very largely without entailing the use of high-grade 
east iron or necessitating special workmanship. It is a source 
of far less trouble than, for instance, the air pump of a steam 
engine. It can be made very light while subjected to no high 
pressures, and therefore does not involve great expense and is 
certainly cheaper than the extra cylinders or larger dimensions 
the four-stroke involves. 

As to the question of drive, we consider that rocking levers 
off the connecting-rods are best. Driving a scavenge pump 
directly from the crank shaft gives a nice-looking design ; but 
as soon as the necessity appears of putting two engines, one 
behind the other, on one line of shafting, it involves a scavenge 
pump crank as heavy as the combustion cylinder cranks, as it 
has to transmit the whole torque of the engine. 

We will not attempt to decide if automatic valves or a mech- 
anically driven piston valve is best. We consider they are 
equally good, perhaps the second is slightly more on the safe 
side. For the sake of safety also it is well to provide two scaveng- 
ing pumps, allowing the ship to continue on reduced speed 
should one of the pumps fail. 

Since the accident on the Continent to a big 6000 horse-power 
engine the opinion prevails that scavenging pumps are danger- 
ous. We need only remark that this accident was more a fire 
than an explosion ; that it was occasioned by the ignition of oil 
vapours in the low-pressure receiver. Moreover, the vapours 
ought never to have been there had the necessary precautions 
been taken towards preventing the scavenge air carrying too 
much oil with it. Besides, a very unsuitable sort of lubricating 
oil was employed. Let it be remarked here that oil vapours 
should not only be prevented in compressors and scavenge pumps, 
but also in the enclosed crank cases of both the two and four- 
stroke high-speed type. When forced lubrication is employed 
the oil should be kept at a definite maximum pressure by a 
spring-loaded overflow or any suitable device; the bearings 
should have but the strictly necessary side clearance, and a 
profusion of oil grooves should be avoided. 

In fact, most accidents which have happened to the two- 
stroke were through no fault inherent to the system, but were 
due to unsuitable design, conceived with abnormal haste and 
insufficient practical knowledge of the whole problem. Many 
people still consider the whole two-stroke problem as unsolved. 
They see in the two-stroke a capricious and mysterious device, 
that will for no apparent reason occasionally refuse to start, 
or show apparently unexplainable variations in specific power 
according to the number of cylinders, &e. Yet with sound and 
exhaustive tests as a basis, a slow-speed two-stroke can be 
designed for a given power with as much security as the four- 
stroke. 

To conclude, we would call to mind that the reversing gear 
of a two-stroke is considerably simpler than that of its rival. 


SINGLE AcTING oR DovusBLe ACTING. 


We abstain from discussing fully the double-acting engine, 
for we maintain that although it may be the type of the future 
for very high powers, single-acting engines have such very 
marked advantages for all powers up to perhaps 5000 that the 
double-acting engine hardly comes into consideration at present. 

Besides, the double-acting engine is infinitely more difficult 
to build, and we feel that there is advantage in acquiring a few 
more years’ experience with the other type before we attack it. 
Otherwise one would be in some measure in the same position 
as a student placed before a system of equations with more 
unknown factors than are compatible with a definite solution. 
Therefore let us for the present be more modest in our aims and 
seek satisfaction in attempting to bring the single-acting type 
to perfection. 


SHALL oUR Two-sTROKE ENGINE BE A VALVELESS ENGINE OR 
PROVIDED WITH VALVES? SHALL THESE VALVES BE 
LocaTED IN THE CYLINDER HEAD OR AT THE EXHAUST 
BELT ? 

As we have already explained, there is no doubt that the best 
scavenging, therefore the highest efficiency, is given by the 
direct method of scavenging from above. The specific power 
of a valveless engine is decidedly too low to allow of its use as a 





very high-powered engine, and its overload capacityi s limited by 


the fact that the scavenge ports are necessarily closed he 
the exhaust ports, : 

Valves located at the exhaust belt are advantage 
ways, but there can be no doubt that with this system al 
scavenging not as perfect. True, this engine ean be ov Ci 
loaded, but it is an open question whether this actually sg 
more than compensate for the imperfect scavenging, unle< 
high compression pressures be provided for. 

We do not pretend that our present design of two-stroke i. 
final, that we ‘Shall apply it to all powers. Every progreasive 
firm always has future developments in study, but we would 
emphasise that in all our experience of two-strokes, the scaven “ 
valves have given us no trouble whatever. We must bear ‘ 
mind that they are efticiently cooled by the incoming air, : 

It may be objected that scavenge valves in the cylinder cover 
involve a complicated casting. We do not attempt to conceal 
that we had trouble in the very beginning with eylinde Covers 
where cast steel were used. We have since found a iyost Suit. 
able material for these covers and are very satisfied with the 
results. In fact, we see no necessity to alter our desivs 
way for those powers contemplated in the near futur 
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SurraBLe MEANS 
AUXILIARIES ? 


WHAT ARE THE MOST OF Workixe vp 
Naval experts know what large quantities of steam auviliaries 

can absorb under circumstances, and it is most important to 

decide how they are to be worked in a Diesel-engined <\ip, 

It seems to us far too expensive to work all of these with 
compressed air, although we have in the exhaust gases means of 
heating this air and, to a certain measure, counterbalaneing 
compression heat losses ; we nevertheless think this method i. 
not suitable and its cost prohibitive. It would mean either very 
considerably augmenting the capacity of the main compressor 
else providing a large separate engine driven auxiliary ser 
exclusively for this purpose. Another combination might be to 
separate the main compressors from their respective engines 
and combine all to a single group sufficient for all requirements, 

Some people advocate the use of the exhaust gases for raising 
steam. It must not be forgotten that one-third of the heat 
contained in the fuel is lost in these exhaust gases. Setting 
roughly the heat consumption of the engine at 2000 calories, j; 
means a loss of about 600 calories, of which perhaps 50 per cent, 
might be available —sufficient heat to raise about a pound of 
steam per horse-power of the engine. This is probably enough 
to cope with the auxiliaries when at sea, but it would still leave 
us helpless when in port. 

It is possible that the high-powered Diesel of the futire will 
have a large auxiliary group driven by a powerful oi! engine, 
and generating not only electricity and compressed air for al! 
purposes, fuel injection included, but the scavenge air as well 
and driving alse all auxiliary water pumps. By such means a 
notable augmentation of the power per shaft could be obtained. 
This system has already been employed, we think, in the most 
recent four-stroke marine installations. Besides, it would 
then be possible by varying the speed of the auxiliary to adapt 
the quantities of injection and scavenging air generated to the 
load in a more economical and rational manner than at present, 

It is to be objected that this would searcely contribute 
towards a quiet engine-room unless the group were in an enclosed 
separate space, and it is all-important that the engineers’ 
attention be not distracted from the main engine. Whatever 
it may be, the question of auxiliaries drive is a complex one 
that can only be decided by comparative results of several 
systems. 

For the present we would advocate the old system and drive 
the auxiliaries by steam up to perhaps the whistle and the 
steering gear, which might be driven by compressed air, but only 
when at sea. It is, for the present, the safest system, and has 
the advantage of entrusting to engineers’ hands a type of 
machinery which they are used to handle. 

CONCLUSION. 

We have already pointed out that close collaboration between 
shipbuilding firms, possessing long experience with marine 
steam engines, and Diesel firms is necessary —even essential 
to ensure success. We mean collaboration in the best sense of 
the word, not the half-hearted help of people prejudiced for no 
essential reason against the new type of prime mover. It is 
this collaboration we have endeavoured to find. 

We appreciate the value of the help we have found in this 
country, but we recognise also that our German collaborators 
have shown themselves particularly progressive, energetic, and 
efficient. We quite understand that English marine circles are 
conservative ; that this is dictated by prudence is a high quality, 
and we praise this conservatism. We have even pointed out 
that continental builders have sometimes shown lack of this 
essential quality. But prudence must not be blind to evidence, 
and we think that there is now no reason for the distrust shown 
by the English public in the oil engine. 

We in no way wish to deny that there are still unsolved proh- 
lems in the Diesel marine engine, but for ships of the com- 
mercial type these problems are certainly of minor importance. 
To be impartial one must not forget the difficulties encountered 
with marine steam engines at the outset or with steam turbines. 
Our conviction that the marine Diesel engine has a big future 
before it is absolute, and is based on an already long experience. 

We sincerely hope that progress will not be seriously impeded 
by lack of enterprise, half-heartedness of designing staffs, or the 
ill-will of the sailing engineer. ; 

Firms that have made every sacrifice to further the cause of 
the Diesel and are in a large measure responsible for its present 
stage of perfection, cannot indefinitely progress alone, but 
must be met half-way in their endeavour. We trust that pros- 
pects will soon justify a more extensive manufacture of the 
marine type of Diesels, and give consequent possibility to make 
it more and more, not only from the engineering point of view, 
but financially a successful rival of the steam engine. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 

. James’s Park, S.W. The first Thomas Hawksley Lecture 
will be delivered by Mr. Edward B. Ellington, Past-president, 
on “‘ Water as a Mechanical Agent,” at 8 p.m. The President 
and Lady Donaldson will hold areception at 9.30 p.m. after the 
lecture. 

INSTITUTION OF 
Paper to be read : 


Civit ENGINEERS. — Students’ meeting. 
“The Liverpool-street Extension of the 
Central London Railway,” by Mr. H. V. Hutt. 8 p.m. 

Tue Junior Institution oF ENGINeEERS.—Sir Boverton 
Redwood, Bart., will deliver his presidential address, on “The 
Future of Oil Fuel,” at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. 8 p.m. 

Tue Nortuampton Porytecunic Institute. —St. John’s- 
street, E.C. Annual prize distribution by Mr. Cyril 8. Cobb. 
M.V.O. 6.30 to 11 p.m. 


SATURDAY, DECEMBER 6rrn. 


British FouNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH. 
—Municipal School of Technology, Manchester. Paper: 
“The Making of a Foundryman,” by Mr. W. H. Sherburn. 
t p.m. 

THE InstITUTE.-—St. Jolin’s- 
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MONDAY, DECEMBER 8rn. 


INSTITUTION OF Post-OFFICE ELECTRICAL ENGINEERS. 
At the Institution of Electrical Engineers. Paper : * "The 
Klimination of Waste in Telephone Plant and Operating,” by 
Mr. B. O. Anson, 6 p.m. 

Tue INSTITUTION OF MECHANICAL ENGINEERS. — Storey’s- 
gate, St. James’s Park, Westminster, 8.W. Graduates’ Asso- 
ciation. Paper, “Shipbuilding and Shipyard Practice,” by 
Mr. W. J. Drummond. = 8 p.m, 

Tur Roya ScorrisH Society or Arts.—-Keith Lectures. In 
the Hall, No. 117, George-street, Edinburgh. “The Pigments 
and Mediums of the Old Masters and the Study of Brushwork 
by Means of Microphotogrephy,”’ by Dr. A. P. Laurie. 8 p.m. 
“Royat Socrery or Arrs.—John-street, Adelphi, London, 
w.c, Cantor Lecture, “The Measurement of Stresses in 
Materials and Structures,” by E. G. Coker. 8 p.m. 


TUESDAY, DECEMBER i7u. 

Tur INSTITUTION OF Civil ENGINEERS.— ireat George-street, 
Westminster, S.W. Paper to be further discussed, ‘‘ The 
Transandine Railway,” by Mr. Brodie Haldane Henderson. 
The following paper will be ‘ Cyclical Changes of Temperature 
in a Gas Engine Cylinder,’ by Professor Ernest George Coker 
and Mr. Walter Alfred Scoble. 8 p.m. 

Tae InstTiTuUTION OF ELEcTRICAL ENGINEERS: ScorTTIsH 
At the Princes-street Station Hotel, Edin- 
burgh. Paper: “ Electricity Supply in Large Cities,” by 
Dr. Klingenberg. In the absence of Dr. Klingenberg an 
abstract of the paper will be presented by Mr. W. W. Lackie. 
8.10 p.m. 

MANCHESTER GEOLOGICAL AND MINING Socrery.—-Queen’s 
Chambers, 5, John Dalton-street, Manchester. The papers 
read by Dr. Harger on November 11th on “ Firedamp in Mines 
and the Prevention of Explosions”’ and ‘‘ The Detection of 
Gob Fires” will be open for discussion. 4 p.m. 


LocaL SECTION, 


WEDNESDAY, DECEMBER l0ru. 

Roya Socrety or ArtTs.—John-street, Adelphi, W.C. 
“The Application of Electricity to Agriculture and Life,” by 
Mr. T. Thorne Baker. 8 p.m. 

Tue ASSOCIATION OF ENGINEERS-IN-CHARGE.-—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Paper: *‘ Water Raising 
and Measuring,” by Mr. W. H. Booth. 8 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.-At the 
Institution of Mechanical Engineers, Storey’s-gate, Westminster, 
s.W. Professor John Goodman, of Leeds University, will 
deliver a lecture entitled ** Some Points in the Design of Roller 
and Ball Bearings.” 8 p.m, 

Tue INstirvTion oF Civin ENGINEERS.--Students’ visit to 
the Royal Arsenal, Woolwich, 8.E. 

InsTiruTION OF ELEcTRICAL ENGINEERS: BIRMINGHAM 
Loca Section.--At the University, Edmund-street. Mr. 
A. R. Everest will open a discussion on ‘* The Rating of Electric 
Machinery.” 7.30 p.m. 

RoyaL AGRICULTURAL Society OF ENnGranp.—The annual 
meeting at the Royal Agricultural Hall, Islington, at 12.15 p.m. 


THURSDAY, DECEMBER lirs. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS: 
Loc«r. Section.—Annual dinner. 

THe CONCRETE INstTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. Ordinary general meeting. 
Paper: “Some Fallacies in Testing Cement,” by Mr. W. L. 
Gadd, 7.30 p.m. 


Scorrisa 


FRIDAY, DECEMBER 12ra. 


Tue Execrro-Harmonic Socrery.—Smoking concert at 
the Holborn Restaurant (King’s Hall), commencing at 8 p.m. 

Tae Junior INsTITUTION OF ENGINEERS.—-At 39, Victoria- 
street, S.W. Paper: “* Efficiency of Production,” by Mr. H. N. 
Munro. 8 p.m. 


SATURDAY, DECEMBER 13ru. 


Tue INSTITUTION OF LOCOMOTIVE ENGINEERS.—-Caxton Hall, 
Westminster. Paper, ‘‘ Locomotive Lubrication, Chemical 
and Mechanical Aspects,”’ by Mr. F. L. Bassett. 7 p.m. 

Tue Institution OF WATER ENGINEERS.—FEighteenth winter 
general meeting at the Apartments of the Geological Society, 
Burlington House, W. The following papers have been pro- 
mised for reading and discussion :-—‘* Compulsory Returns by 
Water Undertakings,” by Mr. John Chisholm ; ‘‘ The Portland 
Urban District Council Waterworks: Description of Friar 
Waddon Bore-hole Scheme,”” by Mr. R. Stevenson Henshaw ; 
“The Solubility of Carbonate of Lime and its Bearing upon 
Certain Processes for the Treatment of Water Supplies,”’ by Mr. 
William T. Burgess; ‘* The Treatment of Plumbo-solvent 
Water by Means of Mechanical Filters,” by Mr. Frederic John 
Dixon, 10 a.m, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Quiet Times. 

: ‘THERE was no further animation noticeable on ‘Change 
this afternoon—Thursday. The slight improvement recorded 
last week was maintained, but it was slight only, and beyond that 
nothing further was observable. And whilst the demand does 
not materially increase, producers complain that the prices 
which they are alone able to obtain are almost unremunerative. 
Pig iron quotations are about as follows :—South Staffordshire 
rommon forge, 51s. to 52s.; part-mine, 52s. to 53s.; best. all- 
mine forge, 85s. to 90s.; foundry, 92s. 6d.; cold blast, 125s.; 
and Northamptonshire, 50s. to 51s.; Derbyshire, 51s. to 52s.; 
North Staffordshire forge, 61s. to 62s.; best, 70s. 


Manufactured Iron Dull. 

_ Only few mills are working more than four days per 
week in the production of manufactured iron. Bars still form 
the chief class of output, and although considerable quantities 
are being rolled the figures obtainable for second and third grade 
‘orts are considered by makers to be anything but satisfactory. 
Most of the makers of unmarked bars quote £7, delivered Bir- 
imingham, but half a crown less is sometimes accepted. North 
Staffordshire and Lancashire ‘‘ Crown” bars are still quoted 
‘7 15s. Common bars are much below these rates and have to 
Tun the gauntlet of an increasingly severe foreign competition. 
"he marked bar makers form an exception to the current 
quietude, as they are doing fairly well, particularly for the rail- 
pa 4 oe and wagon builders and for general engineers, and 
an i price is maintained at £9, with £9 12s. 6d. for the Earl 
“a om ey’s brand. A slightly improved demand is experienced 
i ~ makers of galvanised sheets, whose quotations continue 
sn th sin to £10 17s. 6d. f.o.b. Liverpool. Plain sheets are in 
£8 19 Me ges at £7 17s. 6d. for singles, £8 for doubles, and 
his Soe id. for trebles. Moderate shipments are being made of 
at & 'ron on the basis of £7 15s. per ton. Slit nail rods are quiet 
: 10s., and the demand for gas strip is more favourable than 
recently at £7 to £7 2s, 6d. 





Further Drop in Steel. 

Steel angles were being Gu ted to-day £6 5s. per ton, or 
a drop of 5s. on the week. This was in accordance with the 
decision arrived at by the associated Enz'ish steel makers. The 
new low figure brought out rather mor business to-day than 
recently, engineers and other consumers & ing apparently of 
opinion that quotations had at last got to a point at which they 
might venture to operate freely, It is not antitipated in the 
Midlands that quotations will go any lower this year, the 
makers having now probably made sufficient concessions to 
beat off foreign competition and also to revive the home demand. 
Hopes were expressed by sellers on Change this afternoon that 
this would prove to be the case, and they pointed out that users 
ought now to be satisfied, in view of the great sacrifices which had 
been made by the manufacturers during the past few months. 
This is the fourth reduction since August set in. The Midlands 
have been obliged to follow Scotland and the North of England 
in these continuous reductions or else lose trade, but the feeling 
is now finding strong expression in this district that the down- 
ward movement has gone low enough, and that the costs of 
fuel and materials and of productive facilities generally forbid 
any further price weakening. Whether this will prove to be 
the case remains, however, to be seen. Early this year Staf- 
fordshire steel angles stood at £8, so that £1 15s. has since then 
been taken off, which means a reduction of over 21 per cent. 
The rebate system will be continued, at any rate for the present, 
by Midland makers, although Scotland has discarded it, for the 
high cost of carriage prohibits Scottish makers from competing 
with much chance of success in the Midlands. Staffordshire 
makers are, however, watching the position with considerable 
interest, and are wondering whether Scotland, with its associa- 
tion weakened by secessions, with the rebate system gone, 
and with angles practically “ free,’’ will make a bid for North- 
East Coast business. The last half of this year has so far 
been a most trying time for all the associations—Scottish, 
North, and Midland—but they have until quite recently held 
together with remarkable persistence in the face of strenuous 
foreign competition, which, it is believed in Staffordshire, 
will now gradually lessen. 


Activity in the Brass Trade. 

Some good contracts are still held by brassfounders, 
and as a rule full time is being worked. Tliere is a large demand 
for marine brasswork, and makers of lighting and heating fit- 
tings are well engaged. The exports of brass and brass manu- 
factures other than ordnance in the first ten months of the 
year amounted to 11,685 tons, valued at £1,392,421, which 
figures are to some extent an improvement over the 11,615 
tons and £1,351,321 of the corresponding period of a year ago. 
There has been a great increase of late in the demand for mixed 
or yellow metal for India. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
A Better Feeling in Pig Iron. 

THE attendance on the Tron Exchange on Tuesday was 
fairly well up to the average, and there was a better feeling to 
note in pig iron generally. Buyers are showing more disposition 
to operate, and taken on the whole there is a steadier feeling 
all round. Finished iron is on the quiet side, and in steel, 
plates show a reduction. Copper shows little or no quotable 
change. Lead unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. 9d.; 
Staffordshire, 57s. to 57s. 6d.; Derbyshire, 57s. 3d. to 57s. 9d.; 
Northamptonshire, 58s. 9d.; Middlesbrough, open brands, 
59s. Seotch (nominal): Gartsherrie, 71s.; Glengarnock, 
69s.; Eglinton, 70s.; Summerlee, 70s., delivered Manchester. 
West Coast hematite, 64s. 6d. to 65s.; East Coast ditto, 61s. 
to 62s., both f.o.t. Delivered Heysham: Gartsherrie, 69s.; 


Glengarnock, 67s.; Eglinton, 68s.; Summerlee, 68s. Delivered 
Preston: Gartsherrie, 70s.; Glengarnock, 68s.; Eglinton, 


69s.; Summerlee, 69s. Finished iron: Bars, £7 5s.; hoops, 
£8 7s. 6d.; sheets, £9 2s. 6d. Steel: Bars, £7; Lancashire 
hoops, £8 5s.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, 
£9 to £9 5s.; boiler plates, about £7 15s.; plates for tank, girder 
and bridge work, £6 12s. 6d. to £6 15s.; English billets, £5 10s. 
to £5 15s.; foreign ditto, £4 7s. 6d. to £4 10s.; cold drawn steel, 
£10. Copper: Sheets, strips, &c., £83 per ton; small lots, 
lid. per lb.; rods, £81; tough ingot, £73 10s.; best selected, 
£74 per ton. Copper tubes, 10%d.; solid drawn brass tubes, 
8d.; brazed brass tubes, 9}d.; condenser tubes, 9$d.; con- 
denser plates, 7jd.; rolled brass, 7d.; brass turning rods, 7d.; 
brass wire, 7?d.; yellow metal, 73d. per lb. Sheet lead, £23 15s. 
per ton. English tin ingots, £181 10s. to £182 per ton. 


The Lancashire Coal Trade. 
There was a comparatively small attendance on the 
Coal Exchange, but taken on the whole there were few features 
of interest to note. There was a rather better feeling to note 
in house coal, but little change in the position of slack and 
engine fuel. Shipping and bunkering coal quiet. Quotations : 
Best Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
l6s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, Ils. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at 
the pit. 


Combined Steam and Gas Power-houses. 

Speaking to the Manchester Association of the Students 
of the Institution of Civil Engineers, of which he is president, 
Mr. S. L. Pearce, the chief engineer of the Electricity Department 
of the Manchester Corporation, said that experiments made 
during the recent coal strike at many electricity stations went 
to show that oil fuel would show a saving only in the event of 
the price of coal rising to three times the normal figures. There 
still remained a good deal to be said for the combination of gas 
and steam power-houses. Economies could be realised in running 
costs, the gas plants operating on the long-hour loads and the 
steam turbine plants on the peaks. It was in this direction that 
true progress lay, and if, particularly in the case of municipalities, 
it was possible for the electricity supply authorities to obtain 
their gas ready to use in the engines at a figure comparable with 
what it would cost to obtain it themselves from their own pro- 
ducers, due allowance being made for all differences in calorific 
values, and also at such a price that would show a saving in 
the fuel costs as compared with coal, then this course could 
be adopted with advantage. 


Manchester Corporation Electricity Works. 

On Friday last the output of electric current from the 
power stations of the Manchester Corporation exceeded all 
previous records. The number of B.T.U.’s delivered into the 
mains was 574,000, and at one period the load was 49,000 
kilowatts. 


BaARROw-IN-FuRNEsS, Thursday. 
Hematites. 

There is no change to note in the condition of affairs 
in the hematite pig iron trade. Throughout the district there 
is no falling off in the production of iron, the make going almost 
into immediate use, but new business is slow in coming to hand, 
and the placing of orders is on the hand-to-mouth scale. Local 
steel makers continue to account for a very considerable pro- 
portion of the output, and this is likely to be the case for some 


time to come. On outside account there is no alteration in 
any way. Prices are about the same with makers quoting 
67s. per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. For special sorts of iron there is a good steady call, the 
iron largely finding its way to the Midlands for particular work. 
There is nothing being done in warrants, the total stores remain- 
ing at 19,891 tons, and the current quotation is 61s. 3d. per ton 
net cash. Prospects of a quickening in the demand are not 
visible, and it will be well into the new year before any change 
for the better can be looked for now. 


Iron Ore. 

The iron ore trade is well employed. raisers experi- 
encing a full demand for ore, not only on account of local users, 
but from outside the district. Good average sorts of ore are 
quoted at 15s., and the best Hodbarrow sorts are at 21s. tid. 
per ton net at mines. Spanish ores are at 16s. to 18s. per ton 
delivered to West Coast furnaces ‘Two large cargoes were 
discharged in Barrow last week for local use. Whilst the imports 
of this Spanish ore are heavy, they are not so big as was the case 
some years ago, at which time little attention was being paid 
to seeking for new local supplies. Now much more native ore 
is being used, and with the increased enterprise that is being 
shown in the direction of new beds, that supply will be even 
larger in the future. It means sinking to a depth that was 
never dreamed of some years ago. 


Steel. 

The steel trade continues to be well employed. At 
Barrow most of the departments are at work. The increased 
activity in the plate mills still goes on and is likely to be a feature 
of Barrow’s trade for some time to come. At Workington 
the mills are busy on rails. The general demand for steel is 
steady. Rails are in regular demand, with, however, room for 
improvement. Heavy sections are quoted at £6 5s. to £6 10s.. 
and light rails, which are very littlé inquired after, are at 
£6 17s. 6d. per ton, whilst heavy tram rails are a very poor 
trade at £7 per ton. For steel shipbuilding material there is a 
good steady demand on local as well as general home account, 
and ship plates are at £6 15s. to £7 per ton, with boiler plates 
at £1 more. Nothing is being done in tin bars or billets. Hoops 
represent a fair business at £8 15s. per ton. The works of the 
British Griffin Chilled Tron and Steel Company at Barrow are 
well employed, a good demand being experienced for wheels 
and other chilled specialities. 


Shipbuilding and Engineering. 

These trades are well employed. With the British 
battleship launched last week and the Turkish battleship put 
in the water a few weeks ago, the fitting-out departments of 
the Barrow Shipyard are very active. Much progress is being 
made by Vickers with their new airship sheds on Walney 
Island. The old shed on the side of Cavendish Dock is also 
being used. This airship industry is going to employ a great 
number of hands at Barrow. 


Fuel. 
There is a full demand for coal, with good steam sorts 
at 15s. 6d. to 18s. per ton delivered. Coke is in brisk request 
with East Coast sorts et 22s. 6d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

THERE is every appearance of the optimism expressed 
in some circles of the iron and steel trade here a few weeks ago 
being justified—at any rate, in a large measure. In several 
directions things are appreciably brightening up, and with a 
stiffening in the quotations of raw material—which are quite 
unlikely to see any lower level—orders that have been kept back 
until it was seen how far the market would fall will now, in all 
probability, be coming forward. Wagon builders are still 
very badly off so far as home orders are concerned. This, of 
course, is almost directly due to the new demurrage regulations 
of the railway companies. Instead of being detained for very 
many days in private sidings, wagons are got out as quickly 
as possible to avoid demurrage, with the result that the various 
railway companies have more wagons than they really require. 
Instead of having to hire wagons from private firms, as the com- 
panies used to do regularly, they are themselves able to offer 
wagons for sale or hire to firms needing them. All this means 
that two or three years must elapse before the home depart- 
ments of the wagon building branch returns to anormal condition. 
In the meantime the situation is being saved by colonial and 
Indian orders. Much railway extension work is being carried 
out there, as well as in South America, and Sheffield is reaping 
a very fair share of the harvest. Tramway material makers 
are very busy just now, and some very important home and 
foreign orders are being executed here. Tool steel, files, saws, 
and agricultural implements keep brisk, and several other 
sections of the industry are able to report equally well. 
The steel works generally are busy. 


Pig Iron, Bars, &c. 

As already mentioned, there is a distinct hardening 
of the pig iron markets all round, with the exception perhaps 
of West Coast hematite. There is a slight weakness in this 
market, which is tending to bring the quotations for West and 
East Coast nearer to one another, whereas for a long time the 
difference has been very wide. East Coast is now quoted at 
61s. at Middlesbrough, or 67s. 3d. delivered Sheftield, mixed 
numbers. It seems pretty clear that many buyers had made up 
their minds to keep on the open market for small lots until 
the price touched 60s., for now it is within a shilling of that 
figure many offers to buy forward at 60s. have been received, 
but in every case refused by makers, who appear determined 
not to budge below 61s. Even at that quotation they only 
seek three months’ business, which, apparently, indicates their 
belief in an advance of prices before the expiration of that short 
period. West Coast is quoted at about 73s. or 74s., but the 
figure at which business is done appears to vary a good deal. 
Taken altogether hematite has developed a fair amount of 
activity, there being many inquiries reported and a nice bit of 
buying. The same remark applies to Derbyshire and to some 
extent Lincolnshire iron. Bar iron shows little or no improve- 
ment, and three days a week seems to be a fair average for the 
works. The competition of Staffordshire and particularly of 
foreign countries, such as Belgium, is keenly felt. At their 
weekly meeting the South Yorkshire Bar Ironmasters decided 
to reduce the price basis from £8 10s. to £S, and at that figure 
an improvement in business is hoped for. The position of scrap 
of all kinds seems worse than ever, a positive state of slump 
prevailing, and no improvement is looked for this side of 
Christmas. 


Round the Works. 

Apart altogether from the armament departments, 
the position of which must remain good for a long time to come, 
I have learnt of a number of very gratifying new contracts, 
especially from the Colonies. One Sheffield firm is making 2 
quantity of steel files for Manila, and another has a similar 
order for Durban. A considerable order for steel has come from 
Beira, and a contract for a heavy tonnage of tires and axles for 
Melbourne. One works is to make steel for Fremantle, and 
another files for Buenos Aires. The New South Wales 
Government has divided a large contract between five firms 
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4000 axles, 


here, the requirements including 1350. tires, 
Railway has 


and 90 angle bar rings. The East India 
placed an order with two firms for a good tonnage of 
spring back plates and wheels for colliery wagons. Ono of 
the big East End firms has secured a very large order from 
the Victorian Government fer tires, delivery to cover the next 
three years, and the Barry Railway Company has contracted 
with a firm here for the construction of seven locomotive 
engines. Samuel Fox and Co., Limited, of Stocksbridge, have 
booked some extensive orders, including rails for the Midland 
Railway Company, railway springs for Rio Tinto and for the 
Great Indian Peninsular Railway, tires for the Government of 
New South Wales railways, and gun wire fer naval guns now 
being built at Woolwich. The Leicester Corporation has 
ordered several tons of bolts, nuts, and washers from a firm here, 
and the Rotherham Corporation is inviting tenders for 420 tons 
of track rails, special points and crossings, and about 1450 tie 
bars. 


Fuel. 

Whilst on the whole there is no material improvement 
in the position of the steam coal market at the moment, there 
appears to be a rather steadier tone in evidence. A good tonnage 
is being dealt with for shipment, and so far 2s the heavy trades 
are concerned industrial consumption keeps on a large scale. 
In the lighter trades, however, the demand is not so strong as 
a short time ago. Practically forward business is at a standstill, 
and there is no doubt that in the negotiations now proceeding 
for contract renewals there is a considerable amount of bluthng 
being done by both buyers and sellers. ‘ihe colliery position 
as regards forward business, in spite of the recent market 
weakness, is firm, but buyers, especially some of the large 
shipping people, are equally certain that the market cannot hold, 
and it is reported that a considerable tonnage has already 
been sold on ** spec.’’ by middlemen at prices far lower than can 
at present be arranged with collieries tor best grades. Some of 
the middlemen who bought largely on “ spec.”’ for this years 
shipping season have made handsome profits. Small fuels 
continue a very slow market, slacks particularly being offered 
at low prices, some collieries having large stocks. Current 
quotations are per ton at pit as follows :—Best South Yorkshire 
hards, His. 9d. to 12s.; best Derbyshire, lls. 3d. to lls. 6d.; 
second quality, 10s. 6d. to lls.; stearn cobbles, 10s. 3d. to 11s. 
Coke continues firmer at about 13s., though special luts are said 
to have been done even lower, and, in consequence of the 
lessened output of coke and the easier conditions which prevail 
in the Lancashire cotton trade—which, of course, consumes 
much of this class of fuel—many thousands of tons of slacks 
are being accumulated, it is stated, at some of the collieries. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE buying movement of last week has not been sus- 
tained, and quietness once more characterises the pig iron trade. 
Whereas last week the conditions appeared to be more hopéful 
and there was renewed confidence in the outlook, the feeling of 
uncertainty again dominates the market. Values are falling, 
buyers are backward and business is on only a very limited 
seale. Current prices of pig iron are considerably below cost 
of production, and manufacturers are determined not to make 
at a loss. The result is that output is to be still further 
reduced. Some makers, however, refuse to take a very 
gloomy view of the outlook. They will not book orders 
for Cleveland pig at current prices, and they report sales 
over the spring of next year at higher prices than merchants 
are prepared to sell for early delivery. A most satisfactory 
feature just now is the fact that the stock of Cleveland 
pig iron in the warrant stores continues to be steadily 
reduced. The quantity now held stands at 147,748 tons, 
all of which but 43 tons of standard iron is No. 3 quality, 
over 3000 tons having been withdrawn during the past week. 
The merchants’ quotation for No. 3 G.M.B. Cleveland pig iron 
is 49s. 6d. f.o.b., whilst No. 1 is 52s., No. 4 foundry 49s., No. 4 
forge 48s. 9d., and mottled and white iron each 48s. 6d.—all 
for early delivery. 


Hematite Pig Iron. 

There has been more movement in the hematite 
branch of the staple industry than for several weeks past. It 
is reported that considerable sales of East Coast hematite have 
been made to Sheffield consumers, a good line having occurred 
at 66s. 6d. net at Sheffield, which with the deduction of 6s. 3d. 
railway rate is equal to 60s. 3d. on Teesside. A few good 
inquiries have been made this week which, it is expected, will 
bear fruit in the very near future. Market prices are very 
irregular. There are sellers of mixed numbers at 60s., but 
some_makers will not do business under 60s. 6d. 


Iron-making Materials. 

There is practically no change in the foreign ore 
position. Merchants show no disposition to lower prices, but 
this probably is due to the fact that there are no buyers in the 
market. The opinion prevails that contracts could be made 
at below the rates that have ruled for some time, but merchants 
still base their quotations on 19s. for best Rubio of 50 per ceut. 
quality, ex ship Tees. Coke is still very scarce, and average 
blast furnace kinds command 18s. 6d. for early delivery, but 
consumers will not commit themselves ahead at anything like 
that rate. 


Manufactured Iron and Steel. 

Although new business is not so plentiful in some 
branches of the manufactured iron and steel trade, the output 
is still on a fairly heavy scale, especially in the rail departmet.ts. 
The works are very active on current contracts, but new business 
is very disappointing. A reduction of 5s. in steel plates and 
angles was made this week. The following are the principal 
market quotations :—Common iron bars, £7 10s.; best bars, 
£7 lis. 6d.; best best bars, £8 5s.; packing iron, £6; iron ship 
plates, £6 15s.; iron ship angles, £7 10s.; iron ship rivets, 
£8 10s.; iron girder plates, £7 5s.; steel bars, basic, £6 15s.; 
steel bars, Siemens, £6 15s.; steel ship plates, £6 10s.; steel 
joists, £6 12s. 6d.; steel hoops, £7; steel strip, £6 15s.; steel 
ship angles, £6 10s.; steel boiler plates, £7 15s.; steel sheets, 
singles, £8 5s.;° steel sheets, doubles, £8 10s.—all less the cus- 
tomary 24 per cent. Cast iron columns, plain £7 7s. 6d.; cast 
iron railway chairs, £4 10s.; light iron rails, £7; heavy steel 
rails, £6 10s.; steel railway sleepers, £7 10s.—all net at works. 
Galvanised corrugated sheets, 24 gauge, in bundles, are quoted 
in the neighbourhood of £11 f.0.b., less 4 per cent. 


Shipbuilding and Engineering. 

Some notable launches have taken place during the 
past few days. The new Chilian Dreadnought Almirante 
Latorre, the biggest battleship built on the Tyne, has been 
launched from the Elswick yard ; the San Hilario, the largest 
oil tanker afloat, from Palmer’s yard, Jarrow; and the motor 
oil ship Arum, from the yard of Swan, Hunter and Wigham 
Richardsons, Limited. The first keel plates of the new battle- 
ship Resolution, which is being built by the Palmer Company, 
were laid on Monday. On the battleship berth two oil-carrying 
vessels are being built for the Eagle Transport Company. 
One of these vessels was the San Hilario, and it is expected 
that the other will be placed in the water at the beginning 
of March next. So complete are the resources of the yard, 


however, that the work of fini ing the latter vessel will not 
impede the progress of con: t:ucting the huge battleship, and 
by Marcl. the building of ::. hull will be well advanced. The 
keel of H.M.S. Murray ne of the new class of torpedo-boat 
destroyers, has also h..u laid on the berth which was recently 
vacated by H.M.S. .eonidas. H.M.S. Lucifer, a sister ship to 
H.M.S. Leonidas will soon be ready for launching, after which 
that berth wil! be occupied by H.M.S. Myngs. ‘The Jarrow 
firm, therefore, has a great deal of Admiralty work in hand. 
The orders for the battleship Resolution and the torpedo-boat 
destroyers Murray and Myngs were received during August. 
On this occasion the Palmer Company has been entrusted with 
the work of building the machinery of the battleship in addition 
to the hull. The estimated cost of the Resolution, which will 
take two years to build, is 225,000, and of the destroyers 
£50,000 each. All the shipyards on the Wear and Tees are 
fully employed, and the orders in hand guarantee a brisk state 
of affairs for some time to come. The various branches of the 
engineering trade continue to be actively employed. 
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Coal and Coke. 

The coal market continues very strong. With the 
position for this month well assured, traders are now discussing 
next year’s business, but up to the present negotiations on 
forward account do not appear to have got beyond the inquiry 
stage. The lower freights favour merchants, and shipments 
continue heavy, there being a desire apparently to hasten 
the despatch of the remainder of this year’s cargoes. Best 
Durham gas coal is lis. 3d. to-l5s. 6d.; seconds, Is. 44d. to 
l4s.; and specials up to 16s. Bunker coal remains firm. The 
rather heavy demand is met by an ample supply. Ordinary 
Durham bunkers are 12s. 103d. to 13s. f.0.b.; superior kinds, 
13s. 6d. to 14s.; and specials, 14s. 6d. to 15s. There is a famine 
in some qualities of coke, so far as prompt delivery is concerned, 
and quotations remain very firm. Best gas coke is 17s. td. 
to 18s.; foundry coke, 19s. 9d. to 24s.; and blast furnace coke, 
18s. td. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

Bostness on the Glasgow pig iron warrant market 
continues quiet, but there has been an improvement in Cleveland 
iron and prices closed 104d. per ton in advance of the previous 
week, being quoted 4$s. 6d. per ton cash, 49s. Od. one moath, 
and 50s. 2d. three months. The total turnover, however, did 
not exceed 12,000 tons. 


Pig Iron. 

ALTHOUGH business with consumers of pig iron con- 
tinues on a hand-to-mouth basis, makers are not inclined to 
reduce prices further, and the opinion is generally held that there 
is still a large amount of business yet to be placed. Monkland is 
quoted f.a.s. at Glasgow, No. 1, 64s.; No. 3, 62s. 6d.; Govan, 
No. 1, 63s.; No. 3, 61s. 6d.; Carnbroe, No. 1, 69s.; No. 3 
65s.; Clyde, No. 1, 70s 6d.; No. 3, 65s. 6d.; Gartsherrie, Summer 
lee, Caider, and Langloan, Nos. 1, 71s.; Nos. 3, 60s.; Glen- 
garnock, at Ardrossan, No. 1, 72s.; No. 3, 67s.; Eglinton, at 
Ardrossan or Troon, No. 1, 65s.; No. 3, 64s.; Dalmellington, 
at Ayr, No. 1, 66s. 6d.; No. 3, 64s. 6d.; Shotts, at Leith, No. 1, 
7ls.; No. 3, 66s.; Carron, at Grangemouth, No. 1, 73s.; No. 3 
68s. per ton. Scotch hematite is quoted 64s. per ton for West of 
Seotland delivery. 


Scotch Steel Trade. 

No improvement is reported in the general position of 
the Scotch steel trade. Specifications are still scarce, and 
makers are finding great difficulty in keeping works employed. 
Some little fresh business is in the home market for plates, but 
German competition is still being keenly felt. A fair amount of 
business has been done in sections, but notwithstanding the 
fact that these have been freed, any concessions in prices have 
been little under those prevailing when fixed by the Association. 
Export business is of a restricted nature. 


Reduction in Prices of Export Boiler Plates. 

The Scottish Steelmakers’ Association has decided to 
reduce marine boiler plates by 5s. per ton for export making 
the price £6 15s. per ton, less 2} per cent., f.o.b. Glasgow. Ship 

lates have already been reduced the same amount for export, 
ing £6 5s. per ton, less 24 per cent., f.o.b. Glasgow. 


Scotch Iron Trade. 

Conditions in the Scotch iron trade have now reached 
a very acute stage. Although black sheet makers are booking 
a fair amount of business, they are not managing to keep plants 
operating fully. The Malleable Bar Association has arranged 
to “‘ free’ steel bars for home delivery, but iron bars remain 
under official control and are on the basis of £6 17s. 6d., less 
5 per cent., for crown bars. 


Blowing out of Furnaces. 

The prolonged depression in the malleable iron trade 
was partially brought to a head on Saturday last when the 
furnaces at the Carnbroe Ironworks, belonging to Merry and 
Cunninghame, were closed down. There are five furnaces at 
the works, and the fact that the furnaces have been blown off, 
and not only damped down, adds to the gloom in the Coathridge 
district. This means a cessation of labour for at least three 
months. Since the beginning of the malleable ironworks 
combine the men have only been working three to four shifts 
per week. It is also expected that the Phoenix, another of the 
combine works, is likely to be closed till after the New Year. 


Seotch Coal Trade. 

The position of the Scotch coal trade remains satis- 
factory. Shipments, which were greatly interfered with im the 
previous week, owing to heavy weather, are very large, and the 
pressure on the collieries is considerable. All large coal is in 
active demand, and prices generally show a firmer tendency. 
In smalle trebles are a shade easier, but doubles and singles are 
in good demand. The aggregate shipments from Scottish ports 
amounted to 335,767 tons, compared with 280,122 tons in the 
preceding week and 266,800 tons in the corresponding week of 
last year. Ell coal is quoted, f.0.b. Glasgow, 13s. 3d. to 14s. 9d.; 
splint, 13s. 3d. to 16s. 6d.; navigations, 15s. to 17s.; steams, 13s. 
to 14s. 6d.; trebles, 13s. to 13s. 3d.; doubles, 12s. 3d. to 12s. 6d.; 
and singles, 10s. 9d. to 1Js. per ton. 





COUNTIES. 


WALES AND ADJOINING 


(From our own Correspondent.) 


Cardiff Coal Trade. 

THe Cardiff coal market during the past week has 
developed a very «trong tone for all classes of large descriptions. 
As a matter of fact, for the past fortnight or more colliery sales- 
men have been steadily booking up for December and have 
adhered firmly to their prices. Buyers generally expecting, 
as this month is a short one owing to the holidays, that con- 
siderable pressure would be seen, have practically arranged 
for their December quantities, with the result that steams 
are extremely tight and prices have advanced until they are 





little more than nominal, Only very small parcels are being 


a 


bought at the current figures, as collieries have not ¢ 
coals to spare. Whether the prices will throughout be 
tained is questionable. Tonnage in dock is more than 
for immediate requirements, and a good number of boat 
have been delayed by bad weather. As things are, loading 
turns are very difficult, and this is a trouble that is like|, cone 
siderably to increase rather than decrease. It is not ‘at all 
improbable that some collieries will be awkwardly placed fo 
the want of facilities to tip immediately in order {o sabia 
the release of empty wagons and keep pits going. |), Bey 
instances sellers will probably be ready to accept less Pe 
the present high prices for immediate shipment so as {0 obtain 
wagons, 


Ot the 
main. 
ample 


Contracts and Quotations. 


Business over next year has not been so active fop 


the reason that the bulk of operations over 1914 have been 
concluded at very satisfactory figures, seeing that the, range 
about 8d. per ton above expiring contracts. Elder, Dempster 
and Co., who usually take about 200,000 tons of Admiralty 


coals, have contracted for the greater porticn of their require. 
ments on the basis of a shade under 17s. net f.0.b. for ordinary 


second qualities up to 17s. 9d. net f.o.b. for superior descrip. 


tions. No definite news has been received with reference to 
the French State Railwey-’ inquiry for 187,000 tons of large 
steams, although it is believed that the bulk of this husiness 
has gone to Germany. The Vulcan Coal Company is reported 
to have secured part of the order, viz., 50,000 tons of Mon 
mouthshires at a ¢.i.f. price which leaves about 14s. bid. io [5. 
net for the coals, but the company is stated to have the option 
of supplying Westphalian coals at a certain figure. ‘The 
following are the current approximate values :—Steam coal - 
Best Admiralty large, 21s. 6d. to 22s.; best seconds, 20s, to 
20s. €d.; seconds, 19s. Gd. to 19s. %d.; ordinaries, Is. ¢q 
to 19s.; best drys, 193. €d. to 20s.; ordinary drys, 7s, Od. 
to 18s.; best bunker smalls, Ils. to Ils. 2d.; best ordinuries 
10s. to 10s. 6d.; cargo smalls, 7s. 6d. to 88. 3d.; inferiors. ts, Gd! 
to 7s.; washed smalls, lls. to 12s.; best Monmouthshire black 
vein large, 18s. 6d. to 19s.; ordinary Western Valley., 17s. 3d, 
to 17s. 2d.; best Eastern Valleys, Its. 3d. to IGs. %d.; onds, 
lds. td. to l6s. Bituminous coal: Best households, 19s. to 
20s.; good households, 17s. to 18s.; No. 3 Rhondd large, 
17s. 2d. to 17s. 9d.; smalls, 12s. to 12s. €d.; No. 2 Rhondda 
large, I4s. 6d. to 15s.; through, IIs. 6d. to 12s.; smalls. ss. ¢d, 
to 9s.; best washed nuts, Its. to I6s. €d.; seconds, |4s. ¢d, 
to 15s. 3d.; best washed peas, I4s. to 14s. 3d.; seconds, Is. 2d, 
to 13s. 6d. Patent fuel, 20s. to 22s. td. Coke: Special 


25 


#VS.; 


foundry, 27s. 6d. to 28s. Gd.; good foundry, 23s. to 
19s. to 21s. Pitwood, ex-ship, 21s. Gd. to 21s. 9d. 


lurnace, 


Newport (Mon.). 
Although tonnage supplies have relatively not been 

so good at Newport during the past week as at other South 
Wales ports, a steadily improving tone has been manifested 
for coals for early shipment. Supplies have not been by any 
means too plentiful, and the resumption of work at Llanhilleth 
has not materially affected the position. Sellers have been 
doing a good business for December, which has justified them 
in gradually raising their quotations. Throughs and nuts have 
been in good demand, as well as large descriptions, while smalls 
have displayed a shade better tone. Quotations are approxi- 
mately as follows :—Steam coal: Best Newport black 
large, 18s. 3d. to 18s. 9d.; Western Valleys, 17s. to 17s. 


vein 
tid. 





Eastern Valleys, 16s. to 16s. 6d.; other sorts, 15s. €d. to Lis. ¢d.; 
best smalls, 8s. Gd. vo 9s.; seconds, 7s. to 8s. Bituminous coal ; 
Best house, 18s. to 19s.; seconds, l6s. 6d. to Lis. 6d, 


Patent fuel, 20s. to 20s. 6d. Pitwood, ex-ship, 21s. 1. to 22s. 
Swansea. 

Operations during the past week have been very 
brisk and the tendency has been for values to strengthen. 
Swansea Valley Genoa varicties have met with a good inquiry 
and have been difficult to procure. Red vein large has main- 
tained a good tone, machine-made nuts being without much 
alteration. Cobbles remain firm and rubbly culm quotations 
have been well upheld, but duff is quiet and easy. Trade has 
been good in the steam coal section, but the labour troubles 
on the Great Western Railway have caused considerable anxiety 
to shippers and shipowners, inasmuch as coal traflic on the rail- 
way is at a standstill. The fear is that the coal trade will 
be seriously affected if the strike continues to extend. The 
following are approximate quotations :—Anthracite: Best 
malting large, 21s. 6d. to 24s. net ; second malting large, 1s. 6d. 
to 21s. 6d. net; big vein large, 18s. to 19s., less 24 per cent.; 
red vein large, l4s. 6d. to 16s., less 24 per cent.; machine- 
made cobbles, 22s. to 24s. 6d. net; Paris nuts, 23s. 6d. to 2ts. 


net; French nuts, 23s. fd. to 26s. net; German nuts, 23s. 
to 25s. 6d. net; beans, 16s. to 18s. 6d. net; machine-made 


large peas, 13s. 3d. to 14s. net ; rubbly culm, 5s. 2d. to Ss. #d., 
less 24 per cent.; duff, 3s. to 3s. 6d. net. Steam coal: Best 
large, 19s. 6d. to 21s. 6d., less 24 per cent.; seconds, I4s. Sd. 
to 15s. 9d., less 24 per cent.; bunkers, Ils. 6d. to 12s. fd. 
less 2} per cent.; smails, 7s. to 7s. 6d., less 24 per cent.  Bitu- 
minous coal: No. 3 Rhondda large, 17s. 6d. to 18s. 6d., less 
24 per cent.; through and through, 13s. 6d. to 14s. td., less 
24 per cent.; smalls, 10s. to 11s., less 24 per cont. Fatent fuel, 
17s. to 17s. 6d., less 24 per cent. 


Iron and Steel Trades. 

Tho following are approximate values :—Pig iron: 
Standard iron, 48s. 9d. cash, 49s. month; hematite mixed 
numbers, 61s. cash, 61s. 3d. month: Middlesbrough, 4s. 2d. 
cash, 49s. 6d. month ; Scotch, 55s. 4d. cash, 55s. 44d. month ; 
Welsh hematite, 67s. dd.; East Coast hematite, 64s. 6c. to bts. 
c.i.f.; West Coast hematite, 65s. 6d. to 66s. c.i.f. Steel bars: 
Siemens, £4 lls. 3d. per ton; Bessemer, £4 IIs. 3d. per ton: 
steel rails, heavy sections, £6 10s. to £6 15s. Iron ore, Rubio, 
18s. 6d. to 19s. 


Tin-plate and other Quotations. 
Values are approximately as follows :—I.C., 20 14 
112 sheets, 12s. 10}d. to 13s.; LC., 20 28 56 sheets, 
13s. 14d. to 13s. 3d.; 1.C., 28 x 20 x 112 sheets, 25s. %d 
26s.: I.C. ternes. 28 x 20 112 sheets, 22s. 6d.; finished 
black plates, £9 10s. per ton ; galvanised sheets, 24 g., £10 15s. 
per ton. Block tin, £175 10s. per ton cash ; £176 10s. per ton 
three months. Copper, £65 10s. per ton cash ; £64 5s. per ton 
three months. Lead: English, £18 per ton ; Spanish, £17 15-. 
per ton. Spelter, £20 15s. per ton. Silver, 25/éd. per ounce. 


to 








Contracts.—A number of orders for Aster marine engir-es, 
simiiar to that fitted in the motor boat Doonie IT., have recently 
been received, the latest being from India for a batch of six 
complete sets, including 28 horse-power engine, reversing gears, 
&ce.—-Goodwin, Barsby and Co., of Leicester, have recently 
received orders for their patented Acme special portable stone- 
breaker, with patented portable and lifting screen, from the 
Mayo County Council, the Galway County Counci}, and the 
Tipperary (N.R.) Connty Council, the latter body having pur- 
chased three of these machines. These orders are in addition 
to several repeat orders this firm have in hand for various County 
Councils it Ireland.—Ed. Bennis and Co., Limited, have 
recently received orders from twenty-six separate sources for 
a total of seventy-one boiler-firing equipments of various ty}°s, 
many of these being repeat orders. ‘The same firm has als 
received orders for thirteen coal-handling plants.—La Socicte 
des Chantiers et Ateliers Augustin Normand has received an 





order to construct a steel motor yacht of 32 m. length for Mon- 
sieur Emile Dubonnet, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 


‘Tue iron market of the district has shown some slight 
improvement Last week the quotations for bars and sheets were 
raised M.1 and M.2 p.t., and on the 28th ult. a further advance 
of M.s p.t. was announced. Both consumers and dealers are 
buyin more freely to meet next quarter’s requirements, and 
some roills are well sold forward in bars and plates. The 
Rhenische Stailwerke in Duisburg has been asking M.100 p.t. 
for burs. but the average quotation is M.98 to M.99 p.t., with 
1} per cent. discount. For heavy plates, which could be bought 
for less than M,100 p.t. in the first two weeks of November, M.102 
).t. is asked now, and one Westphalian works has obtained 
M.104 p.t. Quotations on the Diisseldorf "Change on November 
2]st were :—-For raw spathose iron ore, M.12.60 p.t., as compared 
with M.13.19 p.t.; Nassau red iron ore, M.14.50 p.t.; common 
basic bars,-M.96 to M.99, compared with M.95 to M.98 p.t. in 
October; heavy steel plates, M.102 to M.105 p.t., compared 
with M.100 vo M.105 p.t.; boiler plates, M.112 to M.115 p.t., 
compared with M.110 to M.115 p.t. previously. At a recent 
meeting of the Siegerland Iron Ore Syndicate prices for raw 
spathose iron ore were reduced M.5 per 10 tons, and red iron 
ore was reduced M.5 to M.8 per 10 tons, for sales next quarter. 
The prices for roasted spathose iron ore have not changed. In 
the hardware and tocl industry a livelier business is reported. 


The Silesian Iron Market. 

There is still little activity in the iron and steel 
industry, although demand and inquiry on home account are 
rather more animated than in previous weeks. Export is very 
limited. Owing to a moderate business being done in crude 
iron, production during the first three quarters of this year 
was 747,696 t. only, compared with 781,539t. in the same 
veriod last year. Present quotations per ton at works are as 
follows :—-Foundry pig, M.78 to M.80 p.t.; hematite, M.83 to 
M.85: forge pig, M.72 to M.74 p.t.; Siemens-Martin iron, 
M.75 to M.77. The semi-finished steel department is rather 
indifferently occupied, and the business in a was very dull 
last week, some mills being actually hard up for work. Recently 
more life has been stirring, and some contracts for the first 
quarter of 1914 have been booked. Current quotation is M.95 
to M.115 p.t., but less has been taken. The girder trade is 
exceedingly weak, but some fair orders can be secured in heavy 
plates; prices generally are depressed, the average quotation 
for boiler plates being M.130 to M.145 p.t.; steel plates, M.120 
to M.135 p.t.; thin plates, M.125 to M.140 p.t., but the mills 
willingly grant concessions. Considerable activity still prevails 
in the coal and coke industry and quotations are firm all round. 


Austria-Hungary. 


The iron and steel market continues quiet but steady. 
Some fresh business has beer. placed, but mostly on home account, 
inquiries from abroad continuing slow. It is expected that an 
improvement will be evident in the new year. Coal remains 
in good demand at firm rates. 


The Iron Industry in Belgium. 


No notable changes have taken place since last week, 
but there is a better feeling in the different trades, and quite 
a number of inquiries is reported. The outlook all round is 
considered more hopeful, and there has certainly been a good 
deal of stiffness shown in quotations where small orders were 
concerned, The demand for coal has remained languid, but 
indications seem to point to a better trade being done next 
quarter, 


The French Iron Market. 


In finished articles of iron and steel there was a marked 
downward trend last week. In manufactured iron some weak- 
ness was also shown, the reduction in the prices for merchant 
iron being from 10f. to 20f. p.t. in the Nord Department. The 
latest quotation was 155f. to 165f. p.t., but less was taken for 
orders of some weight. Plates have been very weak, going 
down to 190f. to 200f. p.t. in the Nord Department. Remark- 
able firmness is noticed in the French coal industry, although 
imports of foreign coal are heavy. From January to August 
this year 12,327,500 t. p.t. coal have been imported into France, 
compared with 10,103,000 t. in the corresponding period the 
year previously. The English import was 7,523,400 t., as com- 
pared with 5,547,000 t.; Belgium import, 2,374,200 t, compared 
with 2,223,700 t. last year, and German import 2,230,500 t., 
compared with 2,166,200 t. in 1912. The total French export 
of coal this year shows a decrease, being 893,000 t., compared 
with 1,333,000 t. in the corresponding period of 1912. To 
Belgium 560,000 t. were exported, as compared with 836,700 t.; 
to Switzerland, 101,250 t., as compared with 125,200t.; to 
Spain, 18,000 t., as compared with 32,800 t.; and to the different 
other countries, 102,000 t., as compared with 160,000 t. in the 
corresponding period last year. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 19th, 1913. 

He quiet condition of the steel industry is best indicated by 
the figures published by the Steel Corporation for October, 
showing an output during that month of 850,000 tons, against 
1,150,000 tons during October last year. Unfilled tonnage of 
the Steel Corporation has declined from 5,003,875 tons on Sep- 
tember 30th to 4,513,769 tons on October 31st. The larger 
independent interests show a similar catching up, which figures 
have naturally a weakening tendency. The largest rail order 
for the week was 50,000 tons, which went to an Alabama mill. 
Two foreign orders of moment, one for 40,000 and one for 15,000 
tons, have been announced. The domestic order came from 
the Louisville and Nashville road. Last week no freight cars 
or locomotives were ordered, and only 100 steel coaches. Track 
material amounting to 10,000 tons was contracted for. Strue- 
tural orders for construction purposes for the past week amcunted 
to 17,200 tons. The local subway contracts amounting to 
85,000 tons will be distributed in orders ranging from 2000 to 
15,000 tons over the next four or five weeks. The output of 
steel has declined much faster than was anticipated two weeks 
ago, and it was estimated that it is now as low as 60 per cent. 
of total capacity against 75 per cent. a fortnight ago. Prices 
are not declining excepting in a mere fractional way, and the 
tendency is to hold on and await developments without fear of 
tariff reductions. The Missouri—Pacific has just putin an inquiry 
for 15,000 tons of rails for next year’s delivery, and the Chesa- 
peake and Ohio has asked prices on 1000 freight cars and twenty 
locomotives. Prices in Chicago warehouses for steel have been 
reduced 2 dols. per ton. 
_The visible supply of copper now stands at 54,768,400 Ib. 
"he selling agencies are doing nothing. Electrolytic is on a 
firm basis of 15.50. The entire market is quiet and opinions 
vary as to the next modification. Local consumption is main- 
tained at the full average. ‘Tin is quiet and easy and transac- 
tions are limited to absolute necessities. The available supply 
vl tin at the close of this month will be lower than a month ago. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communication are printed in italies. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the sccond date al 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





TURBINE MACHINERY. 


17,197. July 26th, 1913.—BaLancinG MEANS FOR STEAM OR 
Gas Tursines, Aktiebolaget Ljungstréms Angturbin, 
Fingspong, Sweden. 

The turbines referred to in this specification are of the radial 
flow type, and the object of the invention is to provide means 
for balancing the axial pressure in such prime movers. A is the 
turbine wheel and B its blades. C is a stationary disc. Rings 
D EF are formed as shown on the facing faces of the dises A 
and C., Those marked E on the disc C are all of the same height. 
The rings D on the dise A increase in height successively inwards. 
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Those marked F are undercut, and the undercut portions increase 
successively in length towards the centre of the turbine. It will 
be understood that the balancing action is obtained by admitting 
fluid pressure into this labyrinth packing. Should the turbine 
dise move axially to the left the passeges between the rings D 
and E are opened successively from the outer to the innermost. 
Should the dise move to the right the passages between the rings 
F and C are opened successively from the inner to the outermost. 
It is claimed that with this device axial vibrations are suppressed. 
—November 12th, 1913. 


CONDENSERS AND FEED-WATER HEATERS. 


15,657. July 7th, 1913.—Surrace ConpENsrErs, Aktiengesell- 
schaft Brown Boveri and Cie, Baden, Switzerland. 

Steam enters at A and passes into a clear space B, which occu- 
pies nearly the whole depth of the condenser, and which has a 
continually decreasing cruss-sectional area corresponding to the 
diminishing volume of the steam. The steam divides into two 
parts and flows right and left into nests of tubes, one of which is 
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indicated at C. The area between the tubes gradually diminishes 
towards the shell of the condenser so that the velocity of flow 
remains constant. At each end of the condenser is a chamber 
divided in two by a central wall D. Cooling water enters this 
chamber at E, passes along the group of tubes F to the rear, for- 
ward along the tubes G, then backward through the tubes H, and 
is carricd away at J. Water of condensation is removed at K 
and air at L.—November 12th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


10,901. May 8th, 1913.—Iwekovep MEANS FOR REGULATING 
MACHINES FOR MULTIPLE WIRE DRAWING OR FOR Con- 
tTINvOUS ROLLING, Société Anonyme des Forges et Acieries 
de Huta-Bankowa, of 91, Rue St. Lazare, Paris. : 

A drawing drum X is driven by a series cr compound-wound 
electric motor, and upon this drum several turns of the wire to 
be drawn are wound. After being started in rotation the drum X 
draws the wire through the draw plate Y, and the free end of the 
wire, after being wound a few turns upon the drum X, is passed 
through the draw plate S and fixed upon the drum T, which is 
driven by another series or compound motor, and by its rotary 
movement draws the wire through the draw plate S. It is 
known that if §, and 8, represent the respective cross-sections of 
the draw plates, V, and V, the peripheral speeds of the drawing 
drums, the stability of the wire drawing operation requires that 
at each instant 8, V, = 8, V,. In order to fulfil this condition 
at the beginning of the drawing operation it is sufficient, seeing 
that the characteristics of the motors are known, to give to the 
draw plates such cross-sections that the drum T, assuming it to 











be operated as a single drawing machine, will deliver a wieght 


of wire a little greater than that which the drum X would deliver 
if this drum also was operated as a single drawing machine. 
Under these conditions if, after starting the multiple wire 
drawing, the drum T has a tendency to wind more wire than the 
drum X delivers, the wire itself at once regulates the speed of 
the driving motors in the following manner :—Te tension of the 
length A B increasing, the motor driving the drum T therefore 
tends to drive the drum X and its motor by means of the drum T ; 
consequently the load on the inotor driving the drum T increaves 
and this motor at once slows down ; on the other hand, the load 
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on the motor driving the drum X diminishes and its speed there 
fore tends to increase. us equilibrium of the respective out- 
puts of the two drawing drums is automatically re-established. 
The lower diagram shows the electrical connections for three 
series-wound motors driving different drawing drums, the bus- 
bars being shown at K L. The positive bus-bar K is connected 
to the positive lead M, to which one terminal of each of the 
motors is connected and the other terminals of the motors are 
connected to the negative lead N, to which also the negative bus- 
bar Lis connected through a starting rheostat R.— November 12th, 
1913. 


22,706. October 8th, 1913.—MrTraL WorkKING MACHINES WITH 
Ts, Magnet-Werk Gesellschaft mit 





Work HoipiInc MaGNE 
beschrankter Haftung, Eisenach, Spezialfabrik fiir Elektro- 
magnet-Apparate, Eisenach, Germany. 
The work piece A is held down by a magnetic holder B and is 
operated upon by, say, a milling cutter C. It is pointed out that 
with this arrangement the stray magnetic currents from the 
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holder B magnetise the cutter and cause chips and shavings to 
edhere to its teeth and interfere with the cutting action. To 
obviate this a demagnetising device using alternating current is 
provided in such a position that the demagnetising field embraces 
the cutter but does not affect the holder B. The demagnetiser 
consists of a clamp D carrying a coil E, two arms F, and two pole 
pieces G.—November 12th, 1913. 


TRAMWAYS AND RAILWAYS. 


11,310. May 14th, 1913.—IMPROVEMENTS IN OR RELATING TO 
THE SUSPENSION OF OVERHEAD LINE WIREs FOR ELECTRIC 
Traction, La Société Vedovelli, Priestley and: Compagnie, 
of 160, Rue St. Charles, Paris, France. 

A metal plate is first cut out in the shape of a comb, the upper 
portion P of which has any suitable shape for receiving any desired 
fixing device, and then, by means of pliers, a certain number of 
teeth of the comb are given the curvature shown in the lower 
left-hand illustration, whilst other teeth are given the curvature 
in the opposite direction. The teeth thus shaped have a certain 
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elasticity, and lie on the right and left of the groove made in the 
line wire F and hold it by engaging with the groove in question. 
Moreover, these teeth form at O a kind of gallery into which a 
pin G can be introduced when the apparatus has been arranged 
on the line wire. When the pin is in place the various teeth can- 
not escape from the groove. A modified construction is shown 
in the right-hand corner of the drawing. Two cut-out plates 
are held together at their upper portion S by means of one or more 
bolts or other fixing means. These plates, suitably cut out, are 





provided at G and G! with pins arranged between the teeth of 
the said two plates.— November 12th, 1913. 
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LOCOMOTIVES. 


28,512. December 10th, 1912.—Locomorive FErED-WATER 
Heater, F. G, Smith, 2, Victoria-terrace, Inverness. 

The cylinder exhaust is led into a casing A on the side of the 

smoke-box, passing through tubes B therein. The feed water is 

delivered along the pipe C into the casing, and after circulating 
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round the tubes B leaves by the pipe D and enters a secondary 
heater E inside the smoke-box. The exhaust steam leaves the 
casing A at F and is discharged up the chimney by the pipe G. 
lhe heater E is provided with tubes H, through which the waste 
wases pass and round which the feed water circulates.—November 
12th, 1913. 


ORDNANCE AND ARMOUR. 


17,988. August 7th, 1913.—BaLancep TRUNNION BEARINGS 
FOR ORDNANCE, Fried. Krupp Aktiengesellschaft, Essen. 
Germany. 

The gun barrel A rests in the cradle B, which cradle is carried 
on trunnions C journaled in the gun carriage D. Sleeves E sur- 
round the trunnions C and are held between the face F on the 
gun carriage and the face of a block G, closing the trunnion 
opening in the gun carriage towards the breech end. The sleeves 
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are free to slide upwards between these faces. A secondary 
coaxial trunnion H is formed on each main trunnion and rests 
upon a plate J. This plate is borne on two rollers K, which in 
turn rest on a plate L adjusted in height by set screws M. By 
raising the plate L the cradle B is lifted up and the sleeves E 
are relieved of the weight of the gun. The gun barrel is thus 
* efficiently protected against any lateral distortion out of the 
direction in which it is trained when the gun is fired.’’— November 
12th, 1913. 


TRANSMISSION OF POWER. 


286. November 4th, 1912.—-IMPROVEMENTS IN AUTOMATIC 
REGULATING DEVICES FoR ELECTRIC DISTRIBUTION SYSTEMS, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C,, and Christopher McCarthy- 
Jones, of F4, Clive-buildings, Calcutta, India. 

A motor generator set is provided in parallel with the load, 
supplied by alternating current. The machine A of the motor 
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generator set a synchronous alternating-current machine, 
the armature of which is connected in parallel with the mains B 
and the machine C is a continuous-current machine which supplies 
the field D of the machine A and the field E of the machine C in 
series. In parallel with the continuous-current machine is pro- 
vided a storage battery F, one of the intermediate cells of which 
is connected to the junction of the two field windings of the motor 
generator set through the armature of a small booster G, which 
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may conveniently be mounted on the shaft of the set. The 
tield winding K of this booster is arranged to be controlled by a 
quick-acting regalator A', such as a Tirrill regulator, so that the 
potential of the booster may be instantaneously changed from 
positive to negative in a manner well understood. The movable 
contact of the regulator A! is shown in its mid-position, but when 
the main contacts M are open it would be in engagement with the 
lower stationary contact. The main controlling contacts M 
of the regulator are governed by a solenoid N, which is excited 
in accordance with load changes—for example, by a current 
transformer P on the supply mains. When a heavy load is 
switehed on to the mains the regulator controls the field of the 
booster so that the field of the machine A is strengthened and that 
of the machine C weakened, whereby the machine C acts as a 
motor and the alternating-current machine A as a generator, 
thereby feeding current into the line and correspondingly reliev- 
ing the generator at the source, the current which then drives the 
machine C as a motor being supplied by the battery. Below 
a predetermined load the machine C of the motor generating 


| set charges the battery, the regulator being suitably adjusted 


so that this takes place.—November 12th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


26,359. November 16th, 1912.—-IMPROVEMENTS IN AND RELAT 
ING TO ELectricrry METERS OF THE MeRcURY Moror TPE, 
William Hamilton and Ferranti Limited, all of Hollinwood, 
Lancashire. 

The object of the present invention is to provide an improved 
arrangement enabling ready access to the rotor and spindle to 
to be obtained. The invention consists in a mercury motor meter 
in which, by removing a portion of the bath in a direction sub- 
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stantially normal to the axis of the rotor, a segment of the rotor 
is exposed. In the form illustrated the mercury bath is, as it 
were, built up around the magnet A by forming it of two parts, 
L and M, constructed, for instance, of wood or moulded material 
with reinforcement N. The two parts are normally held together 
by screws O, but when these are released the part L can readily 
be removed, thereby exposing part of the rotor and enabling it 
easily to be removed.—November 12th, 1913. 


MINES AND METALS. 


12,813. June 2nd, 1913.—-I[MPROVEMENTS IN OR RELATING TO 
ELEcTRICAL MINE IGNITING MACHINES, Elektrotechnische 
Fabrik Schaffler and Co., of 138, Lerchenfelderstrasse, 
Vienna, VIIL., Austria. 

The object of this invention is to obtain an oblique position 
of the driving axis enabling a convenient, easy, and unimpeded 
actuation, and this is attained either by suitable arrangement of 
the apparatus in the machine casing or by suitably extending 
the casing in the form of feet, projections, and the like, or in the 
shape of a supporting portion, these parts being made with the 
casing either in one piece or detachably secured thereto. The 
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casing A of the mine igniting machine is provided on one side 
with a wedge-shaped extension B produced in one piece with the 
casing and made hollow in order not to inercase considerably the 
weight of the casing. In using the igniting machine the casing 
A is placed on firm ground or on a suitable support by means of 
this extension, so that the casing or the driving axis for the 
machine to be actuated by means of a rotary handle C or the 
like may at the outset assume an oblique position—about 
15 deg. to 30 deg. with regard to the ground—in which the axial 
line of the joint of the hand holding the rotary handle C is in 
the same direction or is coaxial with the driving axis. By this 
provision the operation of the igniting machine is considerably 
simplified and facilitated. The igniting machine also receives 
at the outset that natural position in which anybody without 
special skill may correctly actuate it, because the person actuating 
the machine need not as heretofore be concerned with its correct 
position.—November 12th, 1913, 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. ) 
1,074,660. ‘THeRMOsTATIC PRESSURE REGULATOR, J}, 
Squire, Chicago, [ll.—Filed May 11th, 1908. 

The device is provided with two valves, the direction oj 
movement to seat one valve being opposite to that of the other 
valve. Each has a different effective area exposed to the Oppos- 
ing pressures of the source and the heating system for cont) 
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the flow of heating medium from the source to the heating 
system. <A large area of one valve and a small aree of the other 
valve are exposed to each pressure, and there are means governed 
by variations in the temperature of the heating medium in the 
system for operating the valves. There are two claims. 


1,074,790. ENGINE Srartinc Apparatus, FE. A. Halbicih, 
Rochester, N.Y., assignor to North-East Electric Company, 
Rochester, N.Y., a Corporation.—Filed July 8th, 1910. ; 

The internal combustion engine is provided with an electric 
device adapted to operate either as a generator or as a motor, 

This device is normally actuated by the engine as a generator, 

and a storage battery is connected with and is charged by 

the device. Manually operable means are arranged for cone 














necting the battery with the electric device to energise thy 
latter and operate it as a motor when the engine is not rummuny. 
A charging pump is adapted to be actuated by the electri 
device when so operating, and connections are arranged between 
the pump and the engine cylinders whereby one or more cylinder 
may be charged with combustible mixture to start the engine, 
There are six claims. 


1,075,120. Impunse Fan, C. W. Rogers, Chicago, IIL, assiqnor 
to the Mathis Brothers Company, Chicago, Ill., a Corporation 

of Indiana.— Filed July 5th, 1912. 
The inventor claims the combination in a fan of the impulse 
or turbine type, of an impeller wheel composed of an annular 


1,075,120 








series of impeller blades having a narrow uniform width and u 
V shape in ecross-section—these blades being disposed obliquely 
to the longitudinal axis of the wheel—with a conical deflector 
arranged in the central cavity of the impeller wheel and arranged 
to revolve with it. There are five claims. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Srewarrt BLAcKER, QUIN AND Co., chartered accountant=, 
have removed from 16, Donegall-square South, Belfast, to 
25, Wellington-place (ground floor), Belfast. 

Tue Sullivan Machinery Company, of Chicago, announces 
that it has removed its branch office at El Paso, Texas, from 
506, San Francisco-street to Rooms 511 and 512, Mills Buildirg, 
El Paso. 

Mr. A. FE. Brewer, who has acted in the capacity of general 
manager for the old-established firm of John Bellamy, Limited, 
of Millwall, for the past two and a-half years, has now joined 
the board of directors, and will continue the active management 
of the business as managing director. 

Mr. CHartes Corner, M. Inst. C.E., M.Am.C.E., chict 
engineer, Beira and Mashonaland and Rhodesia Railways, 
Bulawayo, proceeded on extended leave at the end of November, 
prior to retirement, after fifteen years’ service. During this 
period Mr. Corner acted as general manager in 1909 and again 
in 1913. 
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THE EIGHT HOURS QUESTION. 


(From a Northern Correspondent.) 


We have a curious spectacle in the labour world 
just now. While a general movement for an eight 
hour working day is being prepared a considerable 
number of miners 18 ready to strike against the 
three-shift system, introduced to’ fit the eight 


hours law which has been imposed upon the mining 


jndustry- 
This month the employers’ associations and the 


trade unions covering the shipbuilding and engineer- 
ing group of trades will hold a joint conference on 
the question of a reduced working week, but a diffi- 
culty in the way is that many of the labour leaders 
are obsessed with the idea of establishing a uniform 
and universal eight hour day. While enlightened 
umployers are ready to discuss and arrange for a 
seneral reduction of working hours, in view of the recent 
industrial ‘“speeding-up”’ and its effect upon time- 
keeping, they are not prepared to concede a hard-and- 
fast eight hour day. Indeed, large numbers of work- 
men are by no means anxious to demand an eight 
hour day after the experiences of the miners, the 
recent trade union ballots revealing a remarkable 
apathy on the point. The organised railwaymen, 
however, «ve pretty keen on the eight hours question, 
and one or two sections of shipyard men are also ready 
to move strongly. Generally, the labour leaders, 
in spite of the coal trade example, are bent on securing 
a national Kight Hours Act. [t is hoped that some 
big groups of labour, particularly the railwaymen, 
may be induced to strike and dislocate the country’s 
commerce, and that then Parliament, in the moment 
of crisis, may be persuaded to pass a Bill legalising 
the demand. It was by such procedure that the 
Miners’ Minimum Wage Act was secured, and the 
Jlabour leaders hope that the current discontent 
among the railwaymen and others will be sufficient 
to provoke a national strike, and that public feeling, 
fanned by recent disasters, will prove enough to force 
the Labour Party’s forthcoming Eight Hours Bill 
into an Act. This is not to be dismissed lightly. 
There is more in it than appears on the surface. 

On the immediate point of negotiation between 
the Employers’ Federation and the shipyard unions 
it may be observed that some of the unions approached 
the employers several months ago regarding the hours 
question, and at the last central conference of 
employers, in Sheffield, several aspects of the matter 
were discussed. The rough idea that seemed to find 
most favour was that of coupling a reduced working 
day with a system of only one break for meals. It 
was not possible, however, to come to any decision 
in view of the circumstance that the Trade Union 
Congress was moving for an eight hour day for all 
industries. The unions in the shipbuilding group 
were advised to formulate proposals, but, as men- 
tioned, the united move for a general eight hour 
day may prove an obstacle to a more practical 
revision of hours in selected industries. 

Meantime, the situation in the North of England 
mining industry is instructive. Negotiations are 
proceeding between the coalowners and miners in 
Northumberland regarding the three-shift system. 
The owners are at last offering some modification of 
the system, and the leaders of the Miners’ Federation, 
knowing that their own policy led to the Eight Hours 
Act, are anxious to settle with the least possible 
trouble, on almost any terms ; but the rank and file, 
the men who work under the new system, want nothing 
less than total abolition and a reversion to the con- 
ditions that prevailed before the Eight Hours Act 
came into force. 

Here we have a practical object lesson for work- 
men, employers, and politicians. When the Mines 
(Kight Hours) Act became operative it was found 
necessary at many of the pits in Durham and 
Northumberland to introduce the multiple-shift 
system, just as it would be in many other cases were an 
eight hour day established. This system is bitterly 
resented by those who have had experience of it. Many 
thousands of the men at once went on strike against 
it, In January, 1910. From some pits not a ton of 
coal was drawn for sixteen weeks. Union funds were 
dried up and big debts incurred. There was some 
rather serious rioting, and the bitter spirit engendered 
is still alive. It was with great reluctance that the 
miners consented even to give the system a trial. 
Over three years’ experience of it has done nothing 
Whatever to lessen the resentment, and it is with 
creat difliculty that the leaders are keeping the men 
at work while negotiations are proceeding. 

A comparison between the old and the new con- 
ditions is striking. Prior to the advent of the Eight 
Hours Act, a great Labour Party measure, there was 
Ireedom to arrange working hours and shifts accord. 
a local, trade, and personal convenience, by 
ni ments between the local unions and employers. 
aie be miners enjoyed more leisure time than 
Hades, A ass Ae workmen in the country. In some 
dite cae : ad the single shift. In others the 
a earns ; n some cases extra hours were worked 
idee a i ays to have Saturdays or Mondays off. 
Pe atl “1 victs a fairly regular and convenient 
hold ae rt gboncnon At pits turning out only house- 
rial “ he men worked extra time in winter and 
8 mein summer, On the other hand, at mines 











turning out steam coal chiefly for ships trading to the 
Baltic, say, the pressure was in the summer and the BOILER AND ECONOMISER EFFICIENCY AND 
ease in the winter. DESIGN 
But the Eight Hours Act altered all this. Here was J 

an attempt to impose uniformity upon an industry 
in which the natural conditions vary between mine No. VI.* 

and mine, and the economic conditions vary between savn-wonateinstek cua: tac cane 
district and district. One result has been a marked aban nc eens cane ce? 
increase of deaths. Another result has been the 
introduction of inconvenient working shifts. And 
yet another has been higher prices for coal, because 
the pits and men cannot work in accordance with the 
seasonal demands of the trade. In the North espe- 
cially, where there is renewed trouble, the condiiions 
have been made worse. Whereas the custom was for 
the hewers, who do the hardest work, to have short 
double shifts of between seven and eight hours—that 
was, a * fore”’ shift in the morning and a “ back ” 
shift in the afternoon, the men having at least sixteen 
hours off in each twenty-four—with a single and 
regular shift of boys and labourers to serve the two 
shifts of hewers, the boys and labourers being below | 
ground usually about ten hours, but engaged in much 
lighter work and in better parts of the mine than the 
hewers, it has, under the Eight Hours Act, become 


By ROBERT H. SMITH. 


In economisers of all kinds we have the equation 
(lg —h) w = e,h(T,—T,). This simply expresses the 
fact that the heat received by the water in passing 
through the economiser equals the heat lost by the 
gases in passing through the economiser multiplied by 
the efficiency e,. The equation is a self-evident pro- 
position, or rather it is the definition of the quantity 
e,, which is defined as the ratio between the two above 
quantities of heat. 

But in an economiser in which contrary flow of 
| flue gas and water is systematically and completely 
| carried out the above equation applies not only to 
| the heating results in the whole length of the econo- 
miser, but also to the heating of the water and the 
loss of heat by the gas in each small part of the length 
of the economiser heating surface ; and on the suppo- 
| sition that e, is the same for every part of this heating 
necessary to have three shifts of hewers and two shifts | Surface, the ratio between the two quantities of heat 
of transit hands in each twenty-four hours, for, in | Teceived by the water and lost by the gases is expressed 
addition to the legal restriction of hours there has been | by the differential equation 
a rise in the school leaving age. There are neither | wdt=e,hdT 
“stalls” enough in some of the pits nor lads enough f crenacuckelick Coloma senicodintoie thal 
available now to make it possible to work at a profit ae eich 
without the multiple shift system. t—t =e,h(T — T,)/w, 

Thus there are now practically five separate shifts | where 4, is the temperature at which the feed water 
daily—three of getters and two of transit hands. | enters the economiser and 'T, is the temperature at 
One result is that the pits never “ cool,” as the men | which the flue gases leave ii, and ¢,T are the tempera- 
put it, and there has been 
a considerable increase of 













accidents. Another result Values of Tz, Flue-Gas Temperature at Outflow from Economiser 
is that in households where qooninened, with Ty, Flue-Gas Temperature at InFlaw to Economiser 
there are two or three sons er 
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ever done preparing meals, 
evening leisure is_ lost, 
social customs are upset, 
and health suffers. Under 
the old system, taking a 
typical Northumberland 
colliery, though all did not 
work exactly alike, the 
mine was *‘ clear” from 5 
p.m. until 3 a.m. Under 
the new system there are 
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thing like this in houses 
where there are men and 
boys in the various shifts. 
The women must begin 
preparing meals at 2 a.m. 
and they have not finished 
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say, goes down at 2 p.m., 

another one having gone in 

at 8.30 a.m. As they return home at about 10 a.m.,, tures of water and gas at any point along the length 
3.30 p.m., 5 p.m., 9.30 p.m., and so on, it will be seen | of the heating surface. 

that about ten meals a day have to be got ready, for This value of ¢ has therefore to be inserted in the 
we must not forget the younger children going to | differential equation in Article III. in order to effect the 
school. Again, there is the fortnightly change of | integration of this equation for economisers of the 
shifts to be considered. The man who goes in at | contrary flow type. 

3 a.m. one fortnight goes in at 8.30 the next and2the| The integration is not a difficult one, but it results 
next, coming out at 10, at 3.30, and at 9.30 respec- | again in a logarithmic expression which is inconvenient 
tively. Under this system the women are hard hit, for everyday engineering calculations. The number 
and at least one of the public health authorities in whose logarithm is to be taken involves T,, T,, and ¢, ; 
the North has put down a rise in the infantile death- | or alternatively, it may be expressed in terms of /, 
rate to the fact thac the women have not had time to | in substitution for T,. If the same approximation 
look after their children so well since the Eight Hours | to the value of this logarithm as was used for the 
Act came into law. Again, the boys cannot attend | boiler integration be used here, there is obtained a 
evening classes with the regularity they could when | quadratic equation for T, which is especially awkward 
they worked on a single shift system, and their health | and difficult to solve. But the number whose logarithm 
suffers through the new irregularity of work, sleep, | is to be taken in this case never differs largely from 
and meals. And again, the men have ‘to hold their | unity, being sometimes a little more and sometimes 
meetings on Sundays because full attendances cannot | a little less than unity ; this approximation to unity 
be got any other day with at least a third of the workers | being the result of the physica] fact that the range of 
below ground at any hour. And yet again, those | temperature both of water and of gas in the economiser 
men who are club or lodge secretaries or representa- | is not a very great one. This therefore justifies a 
tives on local bodies or co-operative boards, find them- | simpler approximation to the value of the logarithm. 
selves handicapped by the changing shifts and periodic | The usual approximation used in such cases is 

night work. With a general eight hours day we should log. (1 + 2) = 2, 

see very similar conditions introduced in many of our | but a much better approximation can be usually 
manufacturing and engineering trades. In many employed if one examines the actual limits of the 
industries there is a good case for reduced hours on | number to which the approximation is to be applied, 
account of recent speeding up, as enlightened employers | and takes an average ratio to x differing from unity. 
fully recognise ; but the demand for a uniform eight | Ty the present case the best approximation to employ 
hour day is foolish. ia 





log, (1 + 2) = -952. 


: No. V. appeared December oth, 
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The difference between the factor -95 and unity does 
not really matter eventually, because in the resulting 
formula this factor is merged along with other physical 
factors which are obtained directly from economiser 
tests. 
The resulting economiser equation is 
S, = Ee,. Fh (T, — T;)/T; (T. — 4) 

: Wh W (4 — 4) 


= Bez ible MET 
wd T, (T; — 4) 


(T, — T,)/T, (T; — 4) =E 


where the constant E has the value 
E = -95 (4 + d,”) (2 + d,")/r,. &- 

This economiser constant E is directly comparable 
with the boiler constant B, but it must be noted that 
in B a numerical factor 2 has been inserted simply 
and solely for the sake of convenient algebraic expres- 
sion, which has been omitted in the economiser factor 
also upon the same grounds. Thus in comparing 
the two factors for boilers and economisers one must 
compare half of B with E. 

The above is the form of economiser equation suit- 
able for calculating the heating surface required in an 
economiser for any given specified heating duty. But 
it cannot be used without a knowledge of T,, viz., 
the temperature at which the flue gases leave the 
economiser, as well as knowledge of the two tempera- 
tures T, and 4, the temperatures at which the gases 
and the feed water enter the economiser at opposite 
ends. This temperature T, is, of course, not supplied 
to the maker of the economiser by his customers, but 
has to be calculated. The supplier of the economiser 
requires also to calculate various values of T, for the 
economiser guarantee which he furnishes under differ- 
ent conditions of CO, percentage. 

‘Transforming the equation into one for the direct 
calculation of T,, we throw it into the form 

T, = Tile vg + tev g + Ty), 
where the factor « equals 
3-9278, = Ee. * 
s, J q 

For the purpose of ascertaining the value of « 
from economiser tests directly we must use the follow- 
ing derived form of the above :— 

T, (T; — 4) 

ae By 
while to find E similarly directly from tests of work- 
ing plants we have 
ere S, 

W (tf — 4) 
e= w (tz — 4) 

h(T, — '',) 

The three quantities that require to be known in 
order to deal with the design of economisers are thus 
E,e,,and ¢«. It is, however, important to notice that 
in some cases the quantity E e, is more constant. for 
a certain type of machine than is E itself. Again, 
sometimes the tests will not give « alone, but will 
give « /q; and, as this is the quantity required for 
calculation in any one particular case, it is sufficient 
to find this value; although for the complete under- 
standing of the thermai actions it is, of course, desir- 
able to know both ¢ and g separately. 

A considerable number of economiser tests have 
been examined in order to find the values of these 
coefficients. The first ten tests given by A. Bosch 
in the Z.f.D.u.U. give for E values ranging from 
476 up to 895, with a mean of 695. These are of cast 
iron economisers. Tests Nos. 19 and 20 are for 
Schulz economisers, and they give for E values 66-6 
and 30-1 respectively. For the values of e, the 
first ten tests, omitting Nos. 4 and 7, give efficiencies 
ranging from 58} up to 89-7 per cent., the mean being 
77-6 per cent. No. 4 gives the extravagantly high 
efficiency of 994 per cent. and No. 7 gives 113-7 per 
cent., so that no reliance can be placed upon the 
accuracy of the figures in these two cases. The values 
of e, for tests 19 and 20 upon the Schulz economiser 
cannot be calculated because of the absence of com- 
plete data. The values of « given by the first ten 
tests vary from 1200 up to 2365, with an average of 
1856. In tests 19 and 20 the draught is not stated, but 
assuming it to be fin. w.g. the value of ¢ is 541 in 
test 19 and 285 in test 20. In the test of a Schulz 
economiser at Halberstadt in September, 1910, E is 
261 and ¢ is 2027. The data for the efficiency e, are 
not given. In the Halberstadt tests of November, 
1908, of Schulz economisers the values of E are 
169-7 and 253-5, the former being for full load and the 
latter for half load, while the values of « are 1112-5 
and 1519, the data for the efficiency e, being again 
not to be found in the records. A Schulz economiser was 
also tested at Wolkramshausen, and the test there 
gave for E 522-0 and 531-8, while « was 2050 and 
1985 in the two tests ; the CO, was not reported and 
therefore the efficiency cannot be calculated. 

A certain number of tests of Green’s economiser 
are given in the pamphlet published by Messrs. Green. 
The first four are in connection with Lancashire boilers. 
‘They vield values of E equal to 339-4, 318-1, 261-2, 
and 250-8. Neither the CO, nor the draught is 
recorded for anz7 of these tests, but the-values of e V g 
ean be calculated, and they have the values 1631, 
1590, 1591, and 1457. These are a little more than 
three-quarters cf the values obtained in the Wolkrams- 
hausen tests of Schulz plant, and are roughly equal 


ya = 


lr, (T2— 4) 


and 





to the values obtained from Schulz plant at Halber- 
stadt. They are also roughly equal to the mean of 
A. Bosch’s first ten tests upon cast iron economisers 
with water-tube boilers. Green’s book at page 82 
gives a test of a Green’s economiser along with a 
water-tube boiler which yields a value of E equal to 
283 and of « / g equal to 1263. In the book entitled 
‘“* Steam,” published by Messrs. Babcock and Wilcox, 
Mr. J. Crosland’s test of a Green’s economiser along 
with Babcock and Wilcox boilers in September, 1891, 
gives E equal to 299.5, e, equal to .560, « / g equal 
to 1308. The draught is not recorded, but assuming 
it to be about }in. w.g., the value of ¢ is equal to 1870. 
Another test of Green’s economiser along with Bab- 
cock and Wilcox boilers carried out at Melbourne 
in November, 1895, gave E equal to 456.4 ande v' g 
equal to 1264. Again, another example is to be found 
on page 185 of the Babcock and Wilcox book upon a 
boiler plant at St. Roche, Belgium, where E comes out 
equal to 398.3 and « / g equal to 1519.5. In this 
test neither the CO, nor the draught were recorded, 
and exhaust steam was blown into the flue before the 
economiser, and this, of course, reduced the entrance 
flue gas temperature. 

From these tests it is seen that according to the 
various widely differing conditions the quantity e/ g 
ranges between the wide limits of from 200 up to 
2200 for different classes of boilers, furnaces, and 
economisers. The very low values below 500 are 
doubtful. 

The equation for T, given earlier in this article, in- 
volves only « V g, T,, and¢,. If we eliminate the varia- 
tion due to differences in ¢, this equation can be repre- 
sented by a set of curves on a diagram in which the 
abscisse are T, and the ordinates T,, each curve on 
the diagram being for one value of « V g. Such a 
diagram has been constructed and is numbered 6. 
The values adopted for the different curves are e V g 
equals 200, 400, 600, &c. &c., increasing by steps of 
290 up to 2200, and space is left at the top of the 
diagram for drawing in other curves arising under 
very special conditions and giving values above 2200. 
Such values, however, have not been discovered by 
the writer among any boiler tests, and the value 2200 
corresponds to quite extreme conditions, 

It is seen from this diagram that the curves are 
very flat ; indeed, so flat that for a first rough approxi- 
mation straight lines might be substituted for them 
if that were in any way desirable. As T, increases 
the value of T, also increases, but not nearly so 
rapidly, and the rate of increase of T, with T, con- 
tinually falls off as T, becomes greater. Thus the 
fall of flue gas temperature through the economiser, 
viz., (1, — T,) increases rather rapidly as T, increases. 








VERTICAL LIFT DRAWBRIDGES. 
No. IL* 


A spEcIAL character of the development of lift 
bridges of this type is the construction of double-deck 
lift spans in which one or both decks are movable, the 
two decks being operated independently in the latter 
case. The first arrangement is represented by a 
bridge at Kansas City, over the Missouri River, where 
only a low headway is required for barges and an 
oceasional river steamer. This bridge has a fixed 
channel span 428ft. long, with through trusses, the 
bottom booms being 70ft. above the water and level 
with the top booms of the adjacent deck truss spans. 
The river banks are low and are occupied by railway 
lines, and to connect these there is a lower deck sus- 
pended from the fixed span by cables. To permit 
vessels to pass, this deck is raised to the floor of the 
fixed span overhead, giving a clear headway of 65ft. 


THE PORTLAND BRIDGE, 0. AND W. RAILWAY. 


The duplex or double-acting double-deck lift 
bridge is represented by a bridge at Portland, Oregon. 
This has a through truss span carrying a railway on 
the bottom booms. Beneath this is suspended a deck 
for street traffic. To allow the smaller vessels to pass, 
this lower deck is raised by cables to the floor of the 
truss span. When greater headway is required for 
large vessels the truss span is raised between the 
towers, taking the lower deck with it. The two 
upper engravings on page 628 show this important 
structure. One represents the bridge with both decks 
lowered and carrying traffic, electric tramcars running 
on the upper or street deck and a train standing on 
the lower or railway deck. In Fig. 2 on page 617 the 
bridge is shown with this lower deck raised to the 
level of the street deck to allow a river steamer to 
pass, while in the other view on page 628 the entire 
lift span is shown raised to give greater headway, 
the lower deck being in close proximity to the upper 
deck. 

This interesting bridge crosses the Willamette 
River, like the Hawthorne-avenue bridge at Port- 
land, previously described. It was built in 1912 by 
the Oregon and Washington Railway, at a cost of 
some £340,000. The main portion of the bridge con- 
sists of two fixed spans of 287ft., and between them the 
central lift span of 220ft. 

The fixed spans carry the street on the upper deck 
and the railway on the lower deck. The trusses are 
60ft. deep and are spaced 34ft. apart on the river or 
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channel piers and 71ft. and 45ft. apart at the respectiy 
shore piers, this divergent arrangement of the ‘eine ‘ 
being required to allow of the curves of the railway 
approaches. The river piers are of concrete, lash. 
high from the foundations, with the tops 22f¢. aboy, 
low water. Upon them rest the bottom booms ~ 
the side spans, while steel columns and girders sup “ 
the lift span at its normal—lowered—position, - 
its lower booms level with the upper booms of ¢), 
fixed spans. Upon the piers also are built: the ste) 
towers—245ft. high—which carry the cable Sheaves 
and between which the lift span moves. The ren 
vertical columns or posts on the piers serve as guides 
and the two inclined rear posts are seated on the 
upper booms of the shore spars. The four columns 
are well tied and braced to form the tower, and ap 
connected at the top by 20ft. girders carrying the 6ft 
cable sheaves. j 

The lower or railway deck has a clearance of 26ft 
above low water, or 6ft. at high water, while the rail 
level is 32ft. above low water. The roadway of tip 
upper deck is 84ft. above low water. This deck ha, 
in the centre a space 28ft. wide for a double-ling 
electric tramway and for automobiles, while on each 
side of this is a 12ft. roadway and a 6ft. walk, Tho 
lower deck has a lift of 46ft. to the floor of the jig 
span above, giving a clear headway of 72{t., whic 
is sufficient for most of the river steamers. [or large 
steamers and sailing vessels the lift span can be raised 
93ft. from its seat, giving a total rise of 13ft. for the 
lower deck and providing a clear headway of 165i, 
above low water or 145ft. above high water. 

The lower deck of the lift span is a continuoys 
girder, with eight bays, having at each bay a vertica) 
hanger riveted to the end of the cross girder, with g 
cable attached to the top of the hanger colump, 
These hangers slide telescopically within the hollow 
vertical members of the lift span trusses, and the 
cables pass up through these members to sheaves on 
the top booms. The cables run horizontally over 
guide pulleys to the ends of the lift span, and then up 
the tower to the main sheaves, from which they drop 
to their attachments to the counterweights sliding 
within the towers. The lift span is suspended only 
by its ends. The operating machinery is placed ina 
house above the top booms of this span. It has two 
motors of 200 horse-power for operating the lower or 
suspended deck and two similar motors for operating 
the lift span. For the former the operating cables 
attached to the several hangers are led to four drums, 
For the lift span the arrangement is very similar to 
that of the Hawthorne-avenue bridge previously 
described. The weight of the lower deck and its 
hangers is about 480 tons, and that of the lift span is 
about 1700 tons. 

The lift span was erected in place, in its raised 
position, on falsework consisting of timber trusses 
120ft. long, supported on cantilevers formed by posts 
standing on the piers and radiating outward like the 
ribs of afan. This gave a headway of 115ft. during con- 
struction, but one or two large sailing ships had to 
lower their topmasts to clear the falsework. 

A lift bridge carrying four lines of rails is being 
built across the Calumet River, near Chicago, for the 
Lake Shore and Michigan Southern Railway. Close 
to it the four lines of the Pennsylvania Railway are 
carried by two similar and adjacent bridges with two 
tracks each. The latter road prefers this duplicate 
arrangement, so that if anything should happen to 
block one bridge the other might still be available. 
All these are skew spans 210ft. long, giving a clear 
width of waterway of 140ft. Their vertical lift of 
110ft. gives a clear headway of 125ft. above water 
level. 


THE TACOMA BRIDGE. 


The latest of the numerous cable-operated vertical 
lift drawbridges in the United States is the Eleventh- 
street bridge at Tacoma. This is shown in its two 
positions in the two lower views on page 628. The 
bridge is about 1200ft. in length, with a central 
lift span of 220ft. and two through truss fixed spans 
of 200ft., the remainder being plate girder viaduct 
approaches. There is a 60ft. roadway with two 10ft. 
walks. With the bridge lowered the clearance for 
navigation is 60ft. at high tide, and the lift span can 
be raised 75ft. to give a clearance of 135ft. At low 
tide the clearances are 80ft. and 155ft. The two 
channel piers are 90ft. high above the footings, which 
are 35ft. below low water and rest on piles driven to 
a depth of 150ft. below low water. The steel towers 
are of the usual design, having two vertical columns 
resting on the piers and two inclined columns seated 
on the adjacent fixed spans. They are connected at 
the top by a strut or truss, the main purpose of which 
is to carry a 16in. water main, which is led along the 
fixed spans and up the towers to this overhead truss. 

The lift span is attached et each corner to a set of 
cables which pass over 9ft. sheaves at the top of the 
tower and descend to the concrete counterweiglits, t0 
which they are connected by equalisers whicl: dis: 
tribute the stress over the cables. The operating 
machinery is driven by electricity and is mounted on 
the bridge. There are two cross shafts, each with 4 
drum at each end, each drum carrying two cables. 
Each of these operating cables is wrapped around the 
drum and both its ends lead to guide pulleys at the 
end of the span, from which one end leads up to 4! 
attachment to the top of the tower and the other end 
leads down to the bottom of the tower. 











1918 
—_—=. 


espectivy 
16 trusses 
B Tailway, 
be, 145, 
ft. aboyy 
100mg C i 
> SUpport 
On, with 
IS Of the 
the Steg] 
Sheaves 
"he two 
3 Luides 
On the 
Columns 
and are 
the 6ft, 


Of 264, 
the rail 
y Of the 
eck has 
ble-line 
ON each 
. The 
the lif, 
, Which 
oT large 
> Taised 
for the 
165ft, 


inuous 
ertical 
With a 
umn, 
hollow 
id the 
ves on 
Over 
en up 
‘ drop 
liding 
only 
lina 
S two 
er or 
ating 
ables 
ums, 
ar to 
usly 
| its 
An is 


ised 
SSeS 
Osts 
the 
“ON- 
| to 


ing 
the 
ase 
are 
wo 




















Dec. 12, 1918 


THE ENGINEER 


617 








_ 
The lift span was erected in place in its raised 
sition. On each pier was built a timber tower with 

the posts inclined outward so as to form a cantilever, | 

anchored to the completed fixed spans. 


pier of the 


up’ 
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plet ed 





k of the falsework. 


On the pivot | ment of the counterbalance. 
old swing bridge a timber tower was built, | cables are coiled upon drums at each corner of the 
on which and the cantilever towers was carried the | bridge, the two at each end being mounted on a cross- 
When the lift span was com- | shaft carried by the end frame. 
an erecting traveller was built upon it for the | the cross-shaft engages with a similar wheel on a 


 eahbe attachments and also shoes which engage the 
guide angles on the posts of the tower. 
crete blocks fitted on dowel pins allow of close adjust- 


Small con- 


The four operating 


A bevel wheel on 
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Fig. 2—DOUBLE-DECK LIFT BRIDGE AT PORTLAND, U.S,4.-LOWER DECK RAISED 


erection of the overhead strut. This bridge was 


opened in May last. 
VERTICAL LIFT BRIDGES OF SMALL SPAN. 


All of the cable-operated vertical lift bridges so 
far described are large structures, but a number of 
short-span bridges of the same type has been built 
to Mr. Waddell’s designs. The Louisiana and Texas 
Railway crosses the Choctaw Bayou by a timber 














Fig. 3—-SAND POINT BRIDGE 


trestle, in which an opening has to be provided for 
the occasional small craft. This is formed by a 
50ft. plate girder deck span on concrete piers, which 
can be raised between steel towers on these piers. 
As the towers have only two posts, they are connected 
into one structure by overhead trusses. The rail 
level is about 10ft. above high water, but the bridge 
can be raised to give 47ft. headway. 

















Z ifting Span 





Fig. 4A—ARTICULATED FRAME | 
_ At each end of the lift span is a cross-frame extend- | 
ing beyond the girders and forming the attachment | 
for the cables. There are two lin. cables at each 
corner, which pass over 54in. sheaves on the towers 
and carry the concrete counterweights. These are 
concrete blocks 6ft. deep, 94ft. long and 2ft. thick, | 
in each of which is embedded a steel frame having the | 





longitudinal shaft, which extends the full length of the 
lift span and is driven by a bevel gear operated by a 
capstan head and capstan bars. The bridge is used 
so rarely that it was not considered necessary to 
install power operation. The weight is about 33 tons, 
and the bridge can be raised to full height in ten 
minutes. 


to the other end of the bridge, and are similarly 
attached. The cross-shaft is driven by gearing 
from a vertical shaft with a capstan head in the centre 
of the roadway, by means of which one man ean raise 
or lower the bridge in three minutes. The bridge floor 
is about 25ft. above the water, and can be raised 50ft., 
to give a clear headway of 75ft. For these bridges, 
as well as the larger cable-operated lift bridges 
described above, the engineers were Messrs. Waddell 
and Harrington, of Kansas City. 


BALANCE LEVER VERTICAL LIFT BRIDGES. 


The success of the vertical lift type of drawbridge 


| and the growing favour with which it is regarded has, 


naturally, led other engineers and bridge builders to 
consider it and apply it. The cable system of opera- 
tion is not the only one available, and, in fact, there are 
some objections to the use of cables. For these 
reasons in part, and in part because many of the 
features of the system of carrying the span and 
counterweights by cables are covered by the Waddell 
patents, other types of vertical lift bridges have been 
designed which dispense entirely with the use of 
cables. The balancing and operation of vertical lift 
bridges by means of counterweighted balance levers 
on the towers has been worked out by different 
engineers in different ways, and some bridges of this 
type are now under construction. In each of the 
designs mentioned below the system is a develop- 
ment of that employed by the same engineers in 
connection with their special types of bascule draw- 
bridges. 

The type of bascule bridge patented by Mr. J. B. 
Strauss, of Chicago, has fixed trunnions, and the 
counterweight is carried on jointed levers forming a 
parallel link or articulated frame so proportioned that 
the counterweight rises and falls in a vertical line, 
Fig. 4 shows this articulated frame adapted to the 
operation of a vertical lift bridge, and Fig. 5 shows the 
draw span of this type in a bridge across the Arkansas 
River. In Fig. 4 the supporting tower consists of a 
pair of columns (A) braced and supported from the 
adjacent fixed span. At the top of the column is 
a trunnion bearing (B), on which rides the balance 
lever or rocking truss (C-B-D-E-F). The end (PD) 
of this truss has a pin attachment to the vertical 
hanger (G—H), from the lower end of which the lift 
span is suspended by the pin (G). To the upper 


| end of the hanger is attached the rocking arm (H-k), 


The Sand Point bridge in Idaho is a timber trestle, | which is connected at the middle to the main trunnion 
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Fig. 5—-BALANCE LEVER LIFT BRIDGE 


two mies in length, carrying a public highway across 
the Pend d’Oreille Lake, and an opening is required 
to allow yachts to pass. This is provided by an 80ft. 


through truss span, suspended between two-post | 


steel towers, with each post carried by a 4ft. cylinder 
pier resting on piles and filled with concrete. This 
bridge is shown in Fig. 3. The bridge has trusses 
18ft. apart and 8ft. deep, and its total weight is about 
30 tons. The counterweight system is the same as in 





bearing (B) by the link (L-B). The rear end of the 
arm at (K) and the rear end of the rocking truss at (C) 
are both pivotally connected to the counterweight 
(M), which thus forms a connecting link. 

The movements of this articulated frame in the 
opening of the bridge may be seen by a comparison 
of the full and dotted lines in Fig. 5. The pin (C) 
carries the counterweight load only; (D) and (G) 
carry the lift span load, and (B) carries the combined 
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Fig. 6—BALANCE LEVER LIFT BRIDGE WITH ROLLING TRUNNIONS 


the Louisiana and Texas Railway bridge described 
above, but the operating system is different. There 
is @ single cross-shaft at the middle of the bridge, 
carrying at each end a drum with a pair of cables. 
Both ends of one cable lead to one end of the bridge, 
where the ends are led to the top and bottom of the 
tower respectively. Both ends of the other cable lead 


load of lift span and counterweight. Points (H) 
and (KX) carry practically no load. The centre of 
gravity of the counterweight moves in a vertical line, 
and therefore an exact balance is maintained in all 
positions of the span. There are no unbalanced 
horizontal forces. A secondary fixed counterweight 
(N), on the counterweight truss, brings the centre of 
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gravity of this part into its fulerum (B), so that there 
is no unbalanced moment. 

In the Arkansas River lift bridge the trunnion 
has a pin 74in. diameter and 30in. long in a sleeve 
20in. by 18in. fitted between the two side bars of the 
member (C-D), which sleeve rides in the trunnion 
bearing. The hanger pin at (D) and the bridge 
suspension pin at (G) are 9in. by 29in., with collar 
bearings 9in. by 18in. The link pin at (H) is 53in. 
by 23in., with a collar bearing 5}in. by 14in. 

The operation is effected by rack and pinion gearing. 
On the outer face of each tower post is a vertical rack 
(OQ). On each corner of the lift span, and driven by 
suitable gearing, is a main pinion (P). The 245ft. 
lift span of the highway bridge shown in Fig. 5 weighs 
about 500 tons, and can be raised or lowered in one 
minute. Hand gear is provided for emergency. 
The height of lift is 50ft., giving a clear headway of 
60ft. Two bridges of this type, with LOOft. span and 
40ft. lift, are being built for the Grand Trunk Pacific 
Railway, in British Columbia, and a third for the 
Northern Pacific Railway, near Tacoma. As this 
last is in a timber trestle, and the towers have single 
columns standing on the piers—and cannot be braced 
from adjacent spans—the heads of the towers are 
connected by an overhead strut. In all of these 
Strauss bridges the height of lift is about 50ft., but 
bridges with a lift of over 100ft. have been designed. 

In the bascule bridge design, patented by Mr. C. L. 
Strobel and Mr. Rall, of Chicago, the trunnion 
bearings roll backward as the trunnions revolve and 
the bridge swings up. In Messrs. Strobel and Rall’s 
vertical lift bridge design, shown in Fig. 6, a plain 
rocking truss carries the lift span attached to one end 
and the counterweight to the opposite end. The end 
of the rocking truss moves, of course, in an are or 
eurve around the trunnion as a centre, but this must 
be compensated in some way so that the attachment 
to the bridge will move in a vertical line. To accom- 














Fig. 7—THE HALSTED-STREET BRIDGE, CHICAGO 


plish this the trunnion bearing is carried on wheels or 
rollers concentric with it and riding on a horizontal 
track plate at the top of the tower. Then, as the 
trunnion revolves, it is carried back and forth in such 
a path that the bridge pin travels in the desired 
vertical path. The operating mechanism is very 
similar to that of the bridge previously described, 
@ main pinion at each corner of the bridge engaging 
with a vertical rack on the side of the tower post. 
This design can be adapted to bridges having a vertical 
travel as great as 150ft., but it is more especially 
adapted to cases of moderate lift. 

It is of interest to note that both the Strauss and 
the Strobel and Rall designs provide for modifications 
in which the lift span is carried from rocking trusses at 
one end only. In the former case the attachment 
is made near the middle of the bridge. In the latter 
case it remains near the end of the bridge, but heavy 
arms are pivoted to the end of the bottom boom and 
to the back of the tower. In this also the trunnion 
bearings are fixed, and the entire lift span moves in an 
are about the centres of the trunnions and the lower 
arms. Both designs also provide for application to the 
smaller classes of drawbridges at canals and small 
streains. 

A specially interesting feature of the Strobel design 
is its application for converting a fixed span into a lift 
span. In this case the towers could have only two 
posts, and the trunnion bearings had to be mounted 
in fixed position upon these instead of having a 
longitudinal travel. To compensate for the curved 
path of the rocking truss, therefore, a short length of 
girder was built above each end of each upper boom 
of the bridge, and beneath this rides a roller concentric 
with the pin attaching the bridge to the rocking truss. 
Thus, as the rocking truss swings in its vertical are 
and the bridge rises and falls between its vertical 


guides, the point of attachment rides to and fro on 
the bridge. 

One point of advantage in all these balance lever 
types of vertical lift bridges as compared with the 
cable-operated types is that the points of attachment 
are between the ends of the bridge, thus reducing the 
span length for dead load and the dead load stresses, 
with resultant economy. 

The Halsted-street Bridge, illustrated by Fig. 7, 
was dealt with in our issue of November 28th. 








THE GERMAN INSTITUTE OF NAVAL 
ARCHITECTS. 
' No, ITI.* 

THE first paper taken on Friday, November 21st, 
the second day of the meeting, was read by Dr. Ing. 
W. Thele, of Hamburg, and dealt with ‘* Hambure 
Dredging Methods.” 

Premising that at the beginning of last century 
experts had almost despaired of preventing the Elbe 
from sanding up, the author traced the development 
of the methods and apparatus applied to the deepen- 
ing and training of the river from then up to the 
present time. Most of the Hamburg methods were 
much the same as those applied elsewhere, but local 
conditions produced variations. Among details of 
the bucket dredgers, mention was made of a cast steel 
bucket by Jaeger, of Elberfeld. It is 9mm. thick 
and in one piece, except as regarded the cutter, 








which was a separate piece of manganese steel. The 
avoidance of riveting in its construction was con- 
sidered a very great improvement. Machinery for 
filtering and de-aerating the feed water, which, when 
drawn from the vicinity of a dredger at work, was apt 
to be exceedingly muddy, was illustrated. The de- 
aerator was said to remove 20 litres of air from the 
water per minute. The application of superheat to 
an Elbe dredger had in one case reduced the coal bill 


| by 40 per cent., though this was partly due to the 


simultaneous removal of certain drawbacks to 
economy in the old machinery. Attention was 
drawn to the necessity of using the very best of moor- 
ing chains, since in dredgers these were subjected 
to a constant succession of jerks. In connection with 
suction dredgers, mention was made of a system of 
mooring the vessel with piles that were guided in 
vertical tubes in the vessel and let down several 
metres into the ground. These answered well in 
places where there was no wave motion. A turning 
point in dredging practice in Hamburg had been the 
advent of the barge suction apparatus in 1900. Each 
vessel had then been provided with a centrifugal 
pump for transferring the material through a pipe line 
to the shore—often fora distance of several hundred 
yards. A second centrifugal pump had been used to 
soften the ground and facilitate the suction operations. 
A necessary condition of successful work with the 
suction apparatus was shown to be a suitable dumping 
ground which had to be diked in, but must contain 
an outlet for the water that accompanied the spoil. 
Spoil dumped in a wet state made the densest, most 
suitable foundation for buildings, &c. The dikes 
along the bank were made by the aid of a so-called 
barge-emptier, which was practically a bucket dredger 
that worked from the holds of the barges, combined 
with a transporter. The well of the dredger was 
broad enough to take in a barge, into the hold of which 
the ladder was lowered. The dry material was sent 
along the transporter in buckets that were tipped at 
the point required. The great advantage of this 
arrangement was that it enabled any desired section 
to be given to the dike. In the soft ground in the 
Elbe the dike had to be exceptionally broad to enable 
the foundation to bear the weight of the earthwork. 
In all, the Hamburg dredging plant included about 
300 vessels, 65 of which were provided with steam 
engines and boilers, and employed about 1000 men, 
including 76 officials. 

There was no discussion, 

The next paper dealt with “Spark Telegraphy on 
the Imperator,” and was read by Direktor Bredow, 
of Berlin. 

The author sketched the development of German 
wireless telegraphy, and showed that in the race 
between the different systems it took a good second 
place to that of Marconi. The two together pro- 
bably did about three-quarters of the entire work 
of the world. After enumerating the improvements 
in the wireless service which had been brought into 
being after the Titanic catastrophe, Herr Bredow 
passed on to a description of the capabilities in this 
respect of the Imperator and of the apparatus installed 
on that vessel. Her Telefunken Station was, he said, 
the largest and most powerful one installed on any 
merchant or passenger vessel. It comprised three 
arrangements of antennz, two receiving stations, 
and three transmitting apparatuses capable of covering 
distances of 3000, 1200, and 400 kiloms. respectively. 
The Titanic collision had happened while the Im- 
perator was under construction, and the lessons 
learned in connection with the disaster were at once 
applied in the German vessel. The wireless station 
could still work after the main antenne had been 
destroyed, or even after one of the masts has been 
lost. If one of the transmitters were to break down 
the other two could still be used. If the main electric 
light engine ceased working the spark station could be 
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supplied with current from the emergency lightin 

installation. Should this also fail an accumulate: 
battery installed in the station itself was available 
The main antennze were hung between the two masts, 
The four wires, which were about 64m. aboye the 
water, were 170m. long. They served in the first 
place for communication at long distances and rm 
Press telegrams. The antenne for the two Spare 
installations each consisted of a wire extending from 
the truck of one of the masts to an outrigger on the 
funnel, and thence to the station. The transmitting 
installation comprised :—The main station trans 
mitter for radii of 1500 to 3000 kiloms.; the secondary 
station transmitter for radii of 600 to 1200 kilome. 
the emergency transmitter for radii of 200 to 494 
kiloms. ‘The receiver installation was so arranged that 
signals of distress from other vessels could alway, 
be heard while work was proceeding. The inst allation 
had hitherto worked very satisfactorily, and it wag 
possible to receive telegrams from the Continent 
throughout almost the whole voyage, and also to gen¢ 
messages there either direct or through the inter. 
mediary offices of other vessels. The German 
Telefunken Station at Norddeich sent Press telegrams 
up to distances of 4000 kiloms., which appeared day 
by day in the newspaper printed on board the vessel, 
The latest American items of news were also sent fron), 
the Sayville station on Long Island. During the fipg, 
five voyages of the Imperator messages amounting to 
a total of 170,000 words were stated to have been 
dealt with by her wireless installations. 

Herr Bredow’s paper was discussed by Rear. 
Admiral Emsmann, who said that, as a seaman and ag 
manager of the Hochfrequenz. Gesellschaft fijy 
Drahtlose Telegraphie, he should like to make a few 
statements with regard to the most recent develop. 
ments in this domain. Wireless telegraphy was a 
very valuable invention, but, as in all the things of 
this world, here also the good article was displaced 
by the better one. He was not of opinion thatthe 
station on the Imperator answered all require. 
ments that could be made of it. He desired an arrange. 
ment which did not telegraph, but which telephoned. 
He would like to enable the passengers on the Im- 
perator to hold telephonic communication with Berlin, 
Wireless telephony, he said, was about to adopt the 
system of undamped waves which characterised the 
Poulsen invention. The first man to produce electric 
waves by mechanical means had been Dr. Rudolf 
Goldschmidt. He had quietly thought out a new 
system and patented it. On February 4th, 1911, he 
had exhibited his high-frequency machine in the 
presence of Prince Henry of Prussia, and on the 
receipt of the Prince’s report the Emperor had 
inspected it two days later. The company had then 
been founded, and large stations had been built with 
all secreey—one in Hanover and one in America, 
At each of these stations there was a mast 250m. 
in height. At the beginning of this vear day-time 
wireless communication had been established between 
Hanover and America, in spite of the thunderstorms 
that were constantly going on over this stretch and 
which produced noises in the apparatus resembling 
the rattle of the machine guns of a whole army corps. 

In reply, Herr Bredow said he thought they should 
not discuss the question which system, that of tele- 
graphy or that of telephony, was the better one. He 
might observe, however, that in his own opinion tele- 
phony would not oust telegraphy, because experience 
had shown that telephony was possible, indeed, in in- 
ternal communication, but not on a ship on inter- 
national service, for the different languages caused 
difficulty even in the case of telegraphy. 

Then followed a paper on “ The Screw Propeller 
Problem,” by Dr.-Ing. Giimbel. It is practically a 
book of 109 pages, but was shortened by Professor 
Giimbel for presentation to the meeting to a paper still 
of considerable length, and of a highly mathematical 
nature. In this, the author showed that the funda- 
mental equations for the screw propeller corresponded 
with those for the turbine, the action in one being 
the inverse of that in the other. The condition of 
the flow of the water in front of, behind,and in the 
propeller, and the resistances opposed to this flow, 
were then examined by the aid of the equation. 
The assumptions made on the basis of a general 
consideration of the problem were then 
with the results of experience obtained in the course 
of propeller experiments, and found to be in complete 
agreement with them. A point to which the author 
drew special attention was that by the application of 
the principles laid down in the paper comparisons 
between propellers greatly varying in design became 
possible. The efficiency of a propeller could be deter- 
mined with sufficient correctness, either by the experi- 
mental determination of four values in a manner 
laid down by him or by the drawing of two lines 
tangential to the blade. A simple method was thus 
given by which propellers differing most widely in 
design could be compared with one another, and the 
probable efficiencies of new forms foretold. 

The ever-recurring disappointments in which the 
history of the screw propeller was so rich could, be 
considered, for the future be avoided by the applica- 
tion of his methods. He pleaded for the institucion 
of experiments on propellers of all kinds on the lines 
laid down by him, and considered that in this manner 
the serew propeller question could, as regards the 
screw itself, be set at rest in a comparatively short 
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time. 
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Professor Krainer, opening the discussion, said the 
ry question was unquestionably the most burn- 
{ the day, and its importance was steadily 
with the increase in the number of 
revolutions. It had to-day become the problem of 
naval architecture in comparison with which all 
others lost their value. The suction action had been 
more or less mathematically explained by the author. 
In connect ion with this, Professor Giimbel had spoken 
ofanozzle action. ‘This was a conception which might 
very well be allowed in the case of a four-bladed pro- 
eller, but which in that of a three-bladed one created 
misgivings. while in a two-bladed one it could no 
longer be entertained. The efficiencies given by the 
author appeared to him to be remarkably high, | 
professor Reissner said Professor Giimbel had given 
them the results of his investigations in an elegant 
manner in the form of curves. His theory was based 
on two assumptions with which he (the speaker) was 
in entire agreement, but the two conclusions arrived 
at were, he thought, not quite justified. From the 
facts that an increase of the velocity of flow within 
the propeller did not take place, and that the accelera- 
tion was a necessity, Herr Giimbel had concluded that 
an acceleration of the flow outside the propeller must 
take place, and that the axial acceleration forward 
ef and abaft the latter must be the point | of im- 
portance. The reasoning did not appear to him to be 
cogent ; the conclusion was inconsistent with the most 
simple observations, for the conditions in front of and 
behind an air propeller differed very considerably 
from one another. Immediately behind an air pro- 
peller there was gust -like motion of the air. The mean 
velocity of flow was, it was true, constant, but the 
propeller showed very considerable differences of 
velocity, and this was the reason why the one-bladed 
propeller performed useful work. This view was 
confirmed not only by experience, but also by the 
hydrodynamic flow-picture, and he must express his 
surprise that Herr Giimbel had taken no account of 
this picture in his paper. 

Professor Lorenz showed a diagram in which the 
measured velocity of the water relatively to that of 
the vessel was set off in the form of a curve. In front 
of the propeller the curve only showed a small inward 
deflection, while behind it a large outward deflection 
took place. It was clearly observable that the water 
had experienced an acceleration, The velocity was 
thus not attained in front of the propeller, but 
behind it. 

Professor Wagner said that in view of the circum- 
stance that a work of his own relating to propellers 
would be published in a few days’ time, he would like 
to eall attention to several discrepancies in Professor 
Giimbel’s theory. In the first place, the propeiler 
could be regarded as the converse of the turbine only 
ina very wide sense. In his opinion the author had 
described a case of perpetual motion, which, of course, 
was impossible. It was, of course, wrong to speak of 
a nozzle action, for this could only take place in a 
closed channel. 

Professor Meyer said the main acceleration took 
place in the propeller ; this became clear as soon as 
one began to calculate and the neglect of the pressures 
due to this had the effect that Herr Geber’s turning 
moments were much too great. While in the case 
of a paddle wheel a depression in the water was at 
once apparent, in that of a propeller this effect fell 
completely into the background in comparison with 
the inertia effects of the water. In the propeller 
the pressure effect was produced, not by the gravity 
action of the water, but by the inertia action ; this 
would be at once clear if consideration were given to 
the shortness of the time the water remained in the 
propeller, It was thus comprehensible that enormous 
pressures could be exerted on the water without 
signs of the fact being observable at the surface. 
There was an enormous increase of the axial velocity, 
and the speed of rotation produced a turning moment 
which agreed very well with the measurements. 
The speaker was able to follow the Gebers measure- 
nents step by step, and it would be necessary to 
repeat these experiments with instruments that 
showed the statie pressure in addition. 

Herr Schaffran mentioned the fact that in tugboats 
the broad-bladed propeller with uniform pitch was 


propelle 
ing one 0 
jncreasine 


the best. He warned the meeting against transferring 
the conditions of one propeller to another, for 


enormous differences were produced by very slight 
alterations. 

Professor Flamm exhibited a number of cinemato- 
graphic pictures, from which the effects on the bottoms 
of canals of currents set up by the propellers were 
observable, and showed how these effects were pre- 
vented by the introduction of a horizontally arranged 
guide blade. 

Professor Bendemann was of opinion that the only 
defect in the paper was that Professor Giimbel had 
not taken into account the newest developments of 
hydrodynamics. The turbine conception which he 
had, ina surprisingly fruitful manner, endeavoured to 
upply to the blade form had on one point led him to a 
conclusion which probably would not prove satis- 
factory. He would thereby reach a blade form at 
the point of which the current would form an eddy. 
He would like briefly to urge the necessity of trials 
on a large seale being undertaken. He had great 
doubts as to the efficacy of model experiments, for in 
the ur, for instance, a deformation of the blades was 
said to take place. The deformations in real pro- 





pellers would be very different from those of their 
models. It would be necessary, then, to experiment 
on a large scale. 

Dr. Wagner said that by the valuable paper just 
read they had been brought considerably further in 
the scientific treatment of the propeller. The main 
point the author made was to regard the propeller 
as the inversion of the water turbine. On this he 
wished to remark that he had been enabled to obtain 
an efficiency of 86 per cent. from his counter-propeller, 
and he believed that, in view of this, the guide 
apparatus had brought the propeller problem pretty 
near its solution, if this was assumed to consist in 
the improvement of the efficiency. 

Professor Giimbel replied briefly, reserving more 
complete treatment for the published ‘‘ Proceedings ”’ 
of the Institution. He thanked Professor Krainer 
for his very kindly expressed opinions on his (the 
author’s) work. He agreed with him, of course, that 
the idea of the nozzle could no longer be applied in the 
case of a one-bladed propeller. He had introduced 
the conception of the nozzle action in order to be able 
sharply to characterise the resistances—-in particular 
the twisting motion of the water and the contraction 
of the jet. Herr Reissner had passed over the most 
important question, which was whether the propeller 
exercised a suction or not. He did not by any means 
assert that the current velocity was a homogeneous 
one ; he had said that only a mean could he taken for 
t. Hydrodynamic science had hitherto had no 
practical results to show ; it had as yet only been able 
to offer good suggestions. He had been very much 
surprised by the objections made by Professor Wagner, 
for they showed that he was unacquainted with the 


literature of the subject and that he had not taken the | 


trouble to master the paper. The views put forward 
by Prof. Wagner had been long since thrown over in the 
German literature of the subject, and he was unable to 
understand how he could be accused of having got to 
perpetual motion. The observations of Herr Schaffran. 
of the Experimental Tank Institution, were of great 
interest ; he was of opinion, however, that if dimen- 
sion was to be eliminated in the exposition the 
elimination must be real. Life size experiments were, 
in his opinion, impracticable even in the case of air 
propellers, because, even with the latter, the expense 
of making series of experiments such as those given 
in the tables shown would be very considerable. 

Herr Ludwig Benjamin, of Hamburg, then read 
a paper on “The Measure of Stability Necessary 
for Ships,” in which he said the measurement of 
stability by G.M. height was well known to be 
unreliable, and then went into the question of the 
amount of stability a vessel should possess. After 
examining a large number of curves of levers and 
curves of dynamical stability of vessels of different 
types and sizes, he came to the conclusion that the 
latter gave the more convenient and reliable indica- 
tion of the capacities of the vessels selected to with- 
stand the various heeling forces that might act upon 
them at sea. He proposed to establish minimum 
values of dynamic stability at 30 deg. and 60 deg., 
and endeavoured to show that these values ensured 
the, presence of stability, even when the G.M. height 
was made zero. To facilitate the construction 
of dynamical curves of stability Herr Benjamin 
sketched a method based upon the principles enun- 
ciated years ago by Canon Mosely, by which the 
work done in altering the vertical distance between 
the centres of gravity was calculated for different 
angles of heel. The distances thus found were then 
set up as offsets at the corresponding points along 
the scale of degrees used for the ordinary stability 
curves. The curve drawn through the end-points 
of these offsets was called the dynamical Jocus 
curve. The length of the offset at any angle repre- 
sented the area of the statical curve of levers between 
the origin and the angle point in question. It was 
then shown how the statical curve might be obtained 
from the dynamical curve. 

A paper on ‘* The Importance and the Measure- 
ment of the Stability of Seagoing Ships” was then 
read by Dr. Ing. Carl Commentz, of Hamburg, who 
said the stability of vessels had for some time been a 
burning question in shipping and insurance circles in 
Hamburg. In the search for a solution of the latter 
Herr Commentz had made experiments on board the 
John Sauber and other steamers to ascertain how 
far it would be possible to keep records of the stability 
conditions of vessels during -their voyages. An 
instrument, designed to enable measurement to be 
made of the angles of inclination due to the heeling 
of a vessel by the shifting of a known weight through 
a given horizontal distance, was illustrated and 
explained to the meeting. It was shown to consist 
of a bent tube with the two ends branching upwards 
and filled with coloured water, which took up levels 
due to inclinations of the vessel. To prevent the 
pulsations of the water, caused by rolling, an. india- 
rubber plate with a small hole in it was inserted 
at the half-length of the tube. This damped the 
pulsation so far that the mean height of the water 
in the vertical branches could be conveniently 
measured. Experiments with the instrument had 
been made by the captains of several steamers at 
sea, and the results had shown that with suitable 
inclining appliance quite sufficiently accurate results 
could be obtained in moderate weather and with 
moderate degrees of rolling. With appliances of 
this class Herr Commentz considered that the cap- 





tains would be able to exercise a constant control 
on the initial stability of their vessels and there- 
with of the positions of their centres of gravity. 
The stability for angles beyond 30 deg. must, he 
said, remain the affair of the naval architect. The 
instrument could also be used in determining 
amounts of list and of longitudinal trim of a vessel. 
In this connection Herr Commentz favoured the 
proposal which had emanated from nautical circles, 
that a stability log-book be kept and written up on 
board. This would, he considered, be extremely 
useful to a captain’s successor in command of his 
vessel. The stability books of vessels could be 
periodically sent in to a central office, where their 
contents could be collated and made the basis of 
further research work. 

These two papers, the last on the list, were dis- 
cussed together. 

Herr Wrobbel said Herr Benjamin had come to 
the conclusion that size and type of vessel might be 
disregarded. Against this course he would decidedly 
set his face; Herr Benjamin was quite right when 
he took for granted that the feeling of professional 
men would be against it. They must certainly give 
more consideration to the metacentric height than the 
author did. He looked on Herr Benjamin’s pro- 
posals as highly dangerous. 

Dr. Waldmann welcomed Herr Benjamin’s proposal 
to replace the metacentric height by something 
better; he did not, however, consider it right only 
to take two ordinates for the stability curve without 
consideration of size and type of vessel. They should 
avoid the treatment of such an important matter 
as stability in general terms merely for the sake of 
convenience. 

Mr. Liddell said the method of calculating stability 
given would be a good one for exact purposes. For 
everyday work it was still too long. | He hoped that 
Herr Benjamin would soon give them another and 
still shorter one. He then sketched a method of 
treatment of the curve of levers and showed how the 
different influences inimical to stability could be suc- 
cessively taken into account in it. He considered 
Herr Benjamin’s application of dynamical methods 
insufficient. and advocated individual treatment of 
vessels of different sizes and types. 

Dr. Probst said he could only express his agreement 
with what Herr Wrobbel had said, and mentioned 
one or two additional points that were against the 
proposals of Herr Benjamin. Herr Commentz’s 
method assumed that the radius of gyration was 
known; this appeared to vary within narrow limits 
only—in one vessel, for instance, between 6-3 m. 
and 6-8m. for the loaded and unloaded conditions 
respectively. It need, then, only be calculated once 
for a particular vessel. Should Herr Commentz’s 
apparatus prove satisfactory in actual work on board 
the stability could be kept under contro] both at the 
departures of the vessels and at sea. 

The authors then replied, and a vote of thanks to 
them was proposed by the President. 








THE SMITHFIELD CLUB SHOW. 


Tr cannot be said that there is anything particularly 
novel about the majority of the engineering exhibits 
at this year’s Smithfield Club Show, opened at the 
Royal Agricultural Hall, Islington, last Monday, 
for most firms are showing practically the same things 
that were exhibited on the last occasion, but the 
Show is nevertheless thoroughly good, and all the 
best-known manufacturers of agricultural machinery 
are represented. Those who are in the habit of 
attending this exhibition are aware that year after 
year the same firms occupy stands in precisely the 
same parts of the- building, and it is not often that a 
new exhibitor is met with; but this year one firm 
which has been absent for some time has again put 
in an appearance. The firm is Robey and Co., of 
Lineoln, which, we believe, has not been represented 
for seven or eight years. On this occasion, however, 
the company is showing some excellent oil engines, 
which we shall deal with presently. Of late 
there has been a steady increase in the number of 
exhibits of this kind, and everyone interested in oil 
engines for agricultural purposes ought to pay a 
visit to this interesting exhibition. Although the 
show cannot be described as a.collection of new engi- 
neering contrivances, it must not be supposed that 
it is entirely devoid of originality for several things 
are presented for the first time. 

Ruston, Proctor’s exhibits are very similar to 
those shown last year. Among other things, there is 
one of the firm’s oil engines, which are built in six- 
teen sizes, ranging from 3 to 55 brake horse-power. 
The engine on the stand gives 7 brake horse-power. 
It is possible to work these engines with any kind of 
refined oil; those designed for outputs above 5$ horse- 
power can be run with crude oil. To ensure easy 
starting a patented compression relief valve is fitted. 
The engine on the stand has a single fly-wheel 4ft. 
in diameter. The general finish is excellent. All 
oil engines built by this firm are fitted with gear- 
driven governors, which give very steady running. 
Another noteworthy exhibit is a 7 horse-power 
compound traction engine mounted on springs 
—Fig. 1. A special feature of this engine is that 
the gearing on the crank shaft is between the horn 
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plates, one pinion being close to the bearing on each | with a 


side. The gears are changed by means of the firm’s 
interlocking clutch gear ; there is only one lever for 
changing the speed. Feed water can be put into the 
boiler by a feed pump or by an injector. Since 
the cranks are at right angles it is possible to start 
the engine on steep inclines without having to reverse 
the engine. A Ruston ‘ Champion” clover huller 
is also shown. The clover straw is fed into the top 


drum mouth in the ordinary way and the drum knocks | 


chaff sifter is also to be seen on this 


stand. 

Marshall, Sons and Co., Limited, of Gainsborough, 
show traction and _ portable engines, thrashing 
machines, &c. <A steam tractor, to be found on this 
stand, makes a very fine exhibit. The high and 
low-pressure cylinders are combined in a substantial 


| casing having a planed base, and mounted on a 
| planed ‘steel fixing riveted to the boiler shell. Both 
evlinders are steam jacketed at boiler pressure. The 

















Fig. 1--7-H.P. COMPOUND TRACTION ENGINE 


off the knobs or heads of the clover straw, some going | exterior surfaces of the cylinder casing are heavily 


through the concave—which can easily be adjusted 
from the outside of the huller—and the remainder 
with the rest of the straw passing to the shakers, which 
separate the heads from the straw. The clover heads 
are lifted and delivered into a cylindrical cage by a 
centrifugal elevator, arranged on the outside of the 
huller. A drum inside the cage throws the clover 
heads against the steel wire lining of the cage and 
rubs them on it by rotation, some of the seeds falling 
through the meshes of the wire and the remainder 
passing out by the opening of the cage; they then 


| lagged, and lagging also surrounds the steam chest 
| covers and cylinder front covers. Heat by 
| radiation is therefore reduced to a minimum. An 
| oil pump ensures that the slide valve faces receive an 
| adequate supply of oil. The locomotive multi- 

tubular boiler is designed for a pressure of 200 Ib. 
| per square inch. A fire-box having a cambered top is 

fitted, and roof stays or girders are dispensed with. 
| A box of this type is shown as a separate exhibit. 
| The fore part of the boiler is fitted with a strong 
| flanged ring, to which the smoke-box bolted. 


loss 


Is 








Fig. 2—IVELL 


fall on to the hollow shoe. 
broken clover heads are then carried on to the first 
dressing riddle, where they are separated from the larger 
particles of broken clover heads. 
takes place in the second and third riddles. A fan 
is fitted at the back end of the huller, and it sends an 
air blast over the riddles, thus clearing away dust 
and other refuse from the seed. The latter is then 
collected in a transverse spout and conveyed to 
an elevator, which delivers it to a second dressing 
apparatus at the back of the huller, where there is a 
series of sieves. A second fan is fitted for sending a 
blast of air over the surfaces of these sieves, carrying 
away any dust or broken matter which may still 


remain in the seed. After passing through the 
second dressing apparatus the seed is delivered 


ready for the market. A 4ft. thrashing machine 





The seeds mixed with the | 


Further separation | 











MOTOR HOE 


This arrangement facilitates the conversion of the 
tractor to a roller, for by removing this smoke-box 
and the road wheels and substituting a set of road 
roller wheels and fore carriage the engine can easily 
be turned into a small road roller. This feature, 
the builders contend, is of great importance to 
municipal and public authorities and also to con- 
tractors, as an engine which can serve for hauling 
and roadmaking meets a long-felt want. It is claimed 
that it is a very simple matter to alter the engine 
so that it can perform either of these functions. To 
secure economy and to prolong the life of the boiler 
an exhaust steam tubular feed-water heater has been 
fitted. Feed water is supplied to the boiler by a 
geared feel pump and an automatic injector; the 


— 
gearing designed to give speeds of 5 and 23 miles per 
hour. ‘Two sliding pinions for changing the Speed of 
or for putting the engine out of gear are fitted on the 
end of the crank shaft. No keys or feathorg 
used. The gearing, which, with the exception 
the last motion, has machine-cut teeth, rung in a 
bath of oil and works very silently. A rite 
pinion differential gear is embodied in the gear train 
to enable the tractor to take sharp curves with. 
out stressing the driving axle unduly and withoy 
damaging the road surface. Various other Special 
features of this engine might be described, }yt it 
must suffice to say that throughout it has been eo). 
structed on thoroughly up-to-date lines, and jt js q 
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of 











latter is used when the engine is standing. Power is 
transmitted to the road wheels by a train of steel 





credit to its designers. A thrashing machine showy 
on the same stand is also worthy of mention, All 
working parts are placed within the frame in a yer, 
convenient manner, but at the same time they arp 
very accessible. The machine is equipped with q 
patented rotary adjustable corn screen. All tho 
principal shafts are provided with self-aligning hear. 
ings with ring oilers. A “fourth blast ” fun gives 
to the grain a final dressing as it is delivered trom tho 
second dressing apparatus to the grading screen, 
Cleaning and grading appliances also ensure the pro. 
duction of a perfectly finished grain. An «<xcellent 
example of a portable crude oil engine is also on view. 
It is designed for universal service and operates 


on the semi-Diesel system, and will work on 
crude, refined, and residual oils, When running 


on Russian naphtha of - 88 specific gravity and having 
a calorific value of 19,200 B.Th.U, its fuel consump. 
tion at normal load is half a pint per brake horse. 
power hour 

The motor hoe shown in Fig. 2 constitutes one of the 
exhibits of the Ivell Agricultural Motors, Limited, 
of Biggleswade, Beds. It is claimed to be suitable 
for all classes of hoeing in fields, orchards, vardens, 
vineyards, and on cotton andrubber plantations. The 
makers point out that owing to its small dimensions it 
can pass through crops without damaging them. They 
also say that the ground is broken up very evenly, and 

















Fig. 3—BLACKSTONE PORTABLE OIL ENGINE 


us the weeds are severely bruised and cut up by the 
reciprocating knives they do not. take root again, 
The machines are made in two types. One can 
travel between plants set 25}in. apart, and the other 
through plants 49Jjin. apart. The former is fitted with 
a 2} horse-power engine, and the latter with a 4 horse- 
power engine. All the gear and driving mechanism 
is enclosed in a waterproof case. The knives are 
moved backwards and forwards by the combined 
action of the motor and the movement of the machine 
itself. When in use a man walks behind the hoe and 
he adjusts the depth of the cut according to require- 
ments, 

On the stand of John Fowler and Co., of 
the usual collection of agricultural machinery is to 
be found. Among other things there is a 14 horse- 
power compound ploughing engine designed for work- 
ing with superheated steam. The winding drum 
carries 500 yards of steel wire rope, which is coiled 
on the drum by patented self-acting gear and adjust- 
able rope guide pulleys. The engine is provided 
with two injectors, a large coal bunker, double 
driving pins to each hind road wheel, water lifter, 
mechanical lubricator, and suction hose, &e. It Is 
interesting to recall, in this connection, that the 
cable plough was introduced and invented by this 
firm some sixty years ago, and that it still holds its 
own against more modern systems. Messrs. Fowler 
inform us that in Algeria, where direct traction 
ploughing has proved extraordinarily difficult, tle 
double cable system has been used for many years 
for heavy vine cultivation with perfect success. Refer- 
ence must also be made to a 7 horse-power double- 
crank compound road locomotive, built in accordance 
with the makers’ very latest practice. It is designed 
for a working pressure of 180 1b. per square inch, 
and in the case of emergency steam at this pres=we 
can be admitted to the iarge cylinder by means 0! 4 
starting valve which closes automatically. ‘The 
engine is fitted with third speed gear and 4 
patented safety clutch and Fowler's patented spru g 
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The special features of the latter are the 
] adjustable suspension bolt and equalising 
which ensure that the driving gear runs in 
true pitch. The result is that vibration and jar are 
eliminated. The gear gives free movement irre- 
spective of the load being hauled. Shocks arising 
from bad roads are said to be cushioned and vibra- 
tion of buildings, bridges, &c., is therefore avoided. 
At the front axle the spring gear allows the utmost 
freedom for steering and lurching, and the weight is 
always equally distributed on the springs. The engine 
is fitted with awning over the tender, double driving 
pins in the hind road wheels, a forward winding 
drum with 50 yards of rope, a water lifter, 26ft. of 
suction mechanical lubricator, and other 
usual auniliaries. Another notable exhibit is an 
vil tractor of the road locomotive type. The engine 


gear. 
centra 
levers . 


hose, & 


below. In this way the water is cooled. The engine, 
which operates on the four-stroke cycle, can be worked 
with paraffin. As will be gathered from the illustra- 
tion, the crank shaft is completely enclosed in a case 
provided with inspection covers. It is possible to 
adjust the big end of the connecting-rod with great 
ease. A single lubricator serves for oiling the crank 
pin and cylinder. 
oil rings. 
vaporiser used on the firm’s high-speed horizontal 
engines. The governor is of the inertia type, and, we 


Engines of this type are also mounted on four-wheel 
girder carriages so that they can be moved about. 

A very interesting motor plough is being shown 
by F. W. Moellenkamp and Co., of 84—85, Farringdon- 
street, E.C. This machine, which is known as the 
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Fig. 4—STOCK MOTOR PLOUGH 


is a 50 horse-power machine, and it can be worked 
with parafiin, The tractor is suitable for road haul- 
age and also for general agricultural work, such as 
ploughing, cultivating, harrowing, drilling, thrash- 
ing, chaff cutting, grinding, sawing, pumping, &c. 


In general appearance the machine resembles 
a steam tractor, for the engine is_ horizontal 


and is mounted on a frame somewhat like a locomo- 
tive boiler. The reservoir is capable of holding 
sufticient fuel for three days’ service. The gearing 
is fixed in the space occupied by the fire-box of a 
steam engine and is thus completely protected from 
dust. A winding drum is fixed in the centre of the 
engine, and the rope is paid off at the rear end through 
the usual rope guide rollers. When winding a load 
forward by means of the winding rope the load is 
pulled up to the coupling point of the draw-bar 

















Fig. B-ROBEY CRUDE OIL ENGINE 


from the engine is transmitted through a friction 
clutch. The gearing and the change speed pinions 
are worked by a lever from the footplate. A 7 horse- 
power improved single-cylinder agricultural traction 
engine is also shown, and the usual collection of 
working models of steam cultivating implements ; 
also samples of steel wire rope for steam cultivation, 
&e., and models of Fowler’s patented spring-mounted 
traction engines. . 

Che oil engine illustrated by Fig. 3 is exhibited by 
Blackstone and Co., Limited, of Stamford. The 








Fig. 5- STOCK 


“ Stock ” motor plough is claimed to be capable of 
dealing with 20-27 acres of land in ten hours. It is 
said to be very efficient when used for deep ploughing 
and for ploughing in manure ; it can also be used for 
hauling mowers, binders, cultivators, rollers, &c., 
and for stationary work. As the illustration Fig. 4 
shows, the plough rests mainly on two. very high but 
comparatively narrow wheels, which can be widened 
when the plough is used on wet lands. The frame 
resting on these wheels and bearing the motor in 
front and the six shares 
that only the steering wheel on the back part of 
the frame has to bear the surplus weight behind the 
larger wheels. 





The main bearings are fitted with | 


The evaporator corresponds to the patented | 
| immediately fired by the heat of the vaporiser, thus 


bustion are swept out of the cylinder and a compara- 
tively pure charge of air left in. On the return 
passage of the piston A to the top of the cylinder this 
charge of air is compressed in the combustion chamber 
F and the vaporiser B. When the top of the stroke 
is reached the maximum point of compression is also 
obtained, and at the same time a minute quantity 
of oil is sprayed into the vaporiser B by means of the 
pump. Thus an explosive mixture is formed and 


| driving down the piston A and producing the working 


are told, controls the speed within very fine limits. | 


behind is so adjusted | horse-power. 


The motor drives the larger wheels | 


stroke. As soon as the piston A uncovers the upper 
portion of the exhaust port G the exhaust commences, 
and when this exhaust has been half-opened the air 
inlet H is opened to complete the scavenging of the 
cylinder. When the piston is moving upwards in 
the cylinder it is, of course, drawing air through the 





PLOUGH DRIVING A THRASHING MACHINE 


inlet valves D into the crank casing to be compressed 
on the down or working stroke of the piston. The 
firm is also exhibiting some photographs of its 
tractors, road rollers, drop valve winding engines, &c. 

As usual, Petters, Limited, of Nautilus Works, 
Yeovil, have an excellent display of vertical and 
horizontal oil engines. The principal novelty to 
be found on the stand this year is the firm’s new 
Junior oil engine, built in one size and capable of 
working at 1, 2, 3, 4, or any horse-power up to 5 
This engine—sections of which are 
shown in Figs. 8 and 9—has high-tension magneto 
ignition. It starts instantly without a flare lamp ; 
a small quantity of petrol being used, and after- 


by means of a gearing attachment ; thus the weight | wards the engine works on paraffin or kerosene. 


of the whole machine is used for adhesion. 
this it follows that the total weight of the complete 
machine need not be great. Consequently the 
plough may be used on hilly ground, for the power 
otherwise necessary for hauling a dead weight can 
be utilised in performing useful work. The motor 
is built specially for the purpose. It is a 42 horse- 
power machine and is capable of giving 52 horse- 
power in cases of emergency. It has four cylinders 
and is fitted with a Bosch magneto. Various kinds 
of fuel can be used, such as benzine, benzol, or heavy 
petrol. In the latter case a special carburetter 
is employed. A steering wheel is attached to the 


back of the frame, and is fitted with a sharp flange | 
which prevents the wheel from slipping und improves | 


the action. An arrangement near the steering wheel 
enables the plough frame to be raised or lowered, 
and in this way the ploughman regulates the depth of 
thefurrow. All steering and regu'a*ing operations are 
carried out from the driver’s seat. 
devices fixed on the large pair of wheels promote 
steady working. Only one man is required for 
operating the machine. Much might be written on 
this interesting implement, but enough has been said 
to indicate that it possesses excellent features. 
Fig. 5 shows one of these ploughs driving a Lanz 
threshing machine. 


As stated at the outset, Robey and Co., Limited, of | 


Lincoln, are showing some crude oil engines. There 


is a double cylinder engine direct-coupled on the same | 


bed-plate to a continuous-current dynamo; also a 


| single-cylinder engine, as shown in Fig. 6, which is | mountec 


From | 


The gripping | 


The stationary type is supplied on wood skids 
with a tool-box and water tank. The portable type 
is identical with the stationary pattern, but is 














Fig. 7—ROBEY CRUDE OIL ENGINE 


1 on cast iron wheels, so that the complete 


|rated at 25 brake horse-power when running at | plant can be transferred from place to place. 


; | 350 revolutions per minute, and will meet a 20 per | 
instead of to the side, as is usually the case. Power | cent. overload. The engines work on the two-cycle | oil engines, gas engines, and suction gas plant. 
| system, and there is therefore one impulse for every | most novel engine on this firm’s stand is illustrated by 


There are no inlet or exhaust valves, | Fig. 10. It is a 5 horse-power two-cycle crude oil 


| revolution. 


and, as can be gathered from the illustration, the | engine fitted with a hit-and-miss governor. 


general construction is very simple. The automatic 
lubricator to be seen on the left of the engine supplies 
oil to the parts where it is needed. The firm is 
building these engines in all sizes from 6 to 60 horse- 
power, and they are supplied in portable form for 
agricultural purposes. The system of working can 
be understood from the diagram, Fig. 7. 
| piston A is shown at the end of the working stroke. 


The | 


The Campbell Gas Engine Company is showing 
The 


The 
| system of lubricating the bearings is novel. There is 
| a pump for each bearing, &c., and the plungers can 
| be adjusted to alter the supply of oil. For starting 
| purposes a flare lamp is provided. Engines of this 
| type are being built in all sizes up to 250 horse- 
| power. 

Clayton and Shuttleworth exhibit a 3-ton steam 
| wagon fitted with rubber-tired wheels. It is designed 
r hour, and is built on 


novelty is that the usual circulating pump is dis- |The products of combustion escape into the open air | to run at either 6 or 12 miles pe 
The boiler is of the 


pensed with, the pulsations in the exhaust pipe being 
utilised to circulate the water through the cylinder 
jacket. After the water leaves the jacket it is delivered 
into a reservoir placed on the apex of a perforated 
cone, and it afterwards returns to the supply tank 


| through the exhaust port G. At the same time the 
| air, which has been compressed in the crank chamber 
| C, owing to the downward stroke of the piston, is 
| admitted through the passage H, and, owing to the 
| shape of the end of the piston, the products of com- 


| thoroughly up-to-date lines. 
Belpaire type. The crank shaft bearings are lubri- 
cated oil rings. A very fine 7 horse-power single- 
| cylinder traction engine is also shown. This is also 
| built in accordance with the firm’s latest practice. 
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A clover huller to be seen on the stand is fitted with 
a special corn extractor for dealing with crops such as 
alsike, &c. Samples of seed dealt with by this 
machine are exhibited. A very notable feature is 
that the parts of the machine are very accessible. 
This firm’s stand would be incomplete without an 
example of one of its thrashing machines. The 
machine shown this year is a fine specimen, and is 
fitted with a new and improved awner and light oat 
extractor. The display is well up to the usual high 
standard. 

J. and F. Howard, of Britannia Ironworks, Bed- 
ford, are showing various kinds of implements and 
machines, including their champion ploughs, chilled 
breast digging ploughs, digging ploughs with steel bar 
chisel points for strong ground, ridging ploughs, 
and a very handy little pony plough for allotment 














Fig. 8—PETTER’S JUNIOR OIL ENGINE 


holders. They exhibit for the first time a new series 
of champion ploughs ; also a light balance plough 
and a heavier Kent balance plough. These plouchs, 
both balance and ordinary iron ploughs, proved very 
successful at the recent North Kent ploughing match. 
Mention should also be made of the firm’s lates: 
double plough, which is a strong beam plough o 
medium weight made with an expanding beam. 
The width is adjusted by screw stays within the limits 
of 7in. to 10in. It will work to a depth of 8in., 
and is said to be a great labour-saving implement. 
An example of the Howard champion cultivator is 
shown, and an assortment of zig-zag harrows and 
flexible grass harrows. Other exhibits take the 
form of an Eagle horse rake, swath turners, straw 
trussers, &c. 














Fig. 9—PETTER’S JUNIOR OIL ENGINE 


Richard Garrett's exhibits are very similar to 
those which were to be seen at the show last year. 
They comprise a motor tractor, a thrashing machine, 
a steam motor wagon, and a traction engine. The 
special features of these machines are well known to 
our readers. We should not omit to mention, how- 
ever, that the motor wagon shown this year is fitted 
with a new brake. Richard Hornsby and Sons are 
showing stationary oil and petrol engines, a binder, 
a straw trusser, mowers, ploughs, &c. Fodens, 
Limited, show a steam motor wagon, and Wm. 
Foster, of Lincoln, a steam tractor. A fine collection 
of gas, oil, and spirit engines is to be found on the 
stand of the Keighley Gas and Oil Engine Company. 
Mann’s Patent Steam Cart and Wagon Company 
exhibit a steam tractor, a steam wagon, and a pump 





for washing boilers. A very powerful ploughing 
engine is exhibited by J. and H. McLaren, of Leeds. 
It is the largest engine of its kind in the show. On 
the same stand there is a traction engine, a steam 
plough, and a pump. 

E. R. and F. Turner, Limited, of St. Peters and 
Grey Friars Works, Ipswich, one of the oldest ex- 
hibitors at the exhibition, are showing, among other 
things, examples of the Turner oil engine. Thcre is 
a 15 brake horse-power stationary engine and a 
7 brake horse-power semi-portable engine. The 
latter has been designed specially to meet the require- 
ments of agriculturists. It is mounted on a strong 
wooden carriage with cast iron wheels. The ring 
system of lubrication is applied to both types. 
Besides these engines, the firm is showing a collection 
of mills, including a range of combined crushing 
and grinding mills and an ‘* Inkoos”’ grinding mill. 
In each case the ring system of lubrication is used. 
The thrust at both ends of the spindle is taken by 
ball bearings. An 18 horse-power ‘ Sirdar” mill 
with a combined dresser is also on view. 

Ransomes, Sims and Jefferies, Limited, Orwell 
Works, Ipswich, exhibit at their usual stand, No. 5, 
on the ground floor, a new 35-40 brake horse-power 
general purpose oil tractor for thrashing, hauling, 
and ploughing work. It is specially designed for 
working on paraffin or crude oil. There is also one 
of the firm’s 4 nominal horse-; ower compound light 
tractors mounted on springs and fitted with a winding 
drum and rope, water lifter, and hose, geared feed 
pump, injector, governors, and awning over tender. 
This engine is designed specially to work under the 
Light Locomotives Act. A 7 nominal horse-power 
traction engine, with single cylinder, suitable for 
thrashing, sawing, steam cultivation, and general 
farm work, is also to be seen. It is of entirely modern 
design, embodying all recent improvements, the 
special features claimed being simplicity, durability, 
and economy. Among other things there is a finishing 














Fig. 1O—-CAMPBELL CRUDE OIL ENGINE 


thrashing machine, a new “ Invincible * clover huller, 
and a representative collection of the firm’s ploughs, 
including small holdings ploughs, the ‘‘ Newcastle’ 
prize general purpose ploughs, steel chill digging 
ploughs, balance ploughs, and double-furrow ploughs. 

On the stand of Davey, Paxman and Co. there is a 
7 horse-power traction engine, an 8 horse-power 
portable engine, and an 11—12} horse-power gas engine 
with producer. The exhibits are very similar to those 
shown last year, and it is therefore unnecessary 
to give a detailed description. We may mention, 
however, that the traction engine is a single-cylinder 
general purpose machine. The cylinder is mounted on 
a planed seating riveted to the boiler barrel. A 
Pickering governor controls the engine. The first 
motion gearing is placed between the bearings. The 
8 horse-power portable engine is of the single-cylinder 
type, and is a very substantial machine. It has a 
trunk guide for the crosshead. Paxman’s gas engines 
have already been described in these columns. The 
engine shown has two fly-wheels, a driving pulley, 
variable magneto ignition, and continuous lubrication 
for the crank pin. For lubricating the cylinder a 
sight feed drop lubricator is fitted. Balance weights 
are fitted to the crank. An oil trough is cast round 
the bed-plate to prevent oil reaching the foundations. 
The bed is designed so that the cylinder is supported 
along its entire working length, the object being 
to eliminate vibration. 

William Allchin and Co., Limited, of Globe Works, 
Nottingham, are showing a steam motor wagon. 
Aveling and Porter, Rochester, a road locomotive, 
an agricultural traction engine, and a ploughing 
engine. Charles Burrell and Sons, of St. Nicholas 
Works, Thetford, Norfolk, a road locomotive and a 
steam tractor. A. Dodman and Co., Limited, 
Highgate Works, King’s Lynn, a gas engine, suction 
gas plant, and boilers. Martin’s Cultivator Company, 
Limited, Lincolnshire Ironworks, Stamford, culti- 











vators, a swath turner, rakes, horse hoes, harrows 
whippletrees, a potato digger, corn and seed drill. 
# horizontal oil engine, &c. Sanderson and Mil}. 
Limited, Elstow Works, Bedford, agricultural! tractors, 
a windmill, pumps, &c. George Stephenson and Sons. 
Trent Bridge Works, Newark-on-Trent, hay presses, 
&e. Wallis and Stevens, of North Hants Lronworks, 
Basingstoke, a road locomotive and steam tractor, 
The Bradford Engineering Company, of Hust lergate. 
Bradford, petrol engines. Hayward, Tyler and (o, 
Limited, 90, Queen Victoria-street, lime S| rayers, 
&e. Price's Company, Limited, Belmont Work,’ 
Battersea, lubricating oils and greases. The W olseley 
Sheep Shearing Machine Company, Limited, Birming- 
ham, cream separators, sheep shearing and igs 
clipping machines. As usual, R. A. Lister ind (Co, 
are showing a number of intéresting exhibits in th 
gallery. There are petrol and oil engines, a plough, 
cream separators, milk and cream coolers, refrigerators 
and other dairy appliances. 








CANALS AS MOTOR ROADS. 
(From our Manchester Corresponden!.) 

In a leading article in THE ENGINEER of October 31st 
reference was made to the appointment of a Royal Com- 
mission to inquire into the relationship between the railways 
and the State and the concurrent movement for the re- 
vival of the canal system of this country. In connection 
with the latter the absurdity of the idea of spending 
millions of the taxpayers’ money with the futile 
object of providing a complete network of up-to-date 
canals such as are employed by our continental neigh- 
bours was pointed out. Out of over 4000 miles of navigable 
inland waterways in Great Britain only 1482 miles are 
natural, and most of them are both narrow and shallow, 
The cost of making these wider and deeper and _ the 
alterations of the numerous locks is in itself a suflicient 
obstacle, but the difficulty of speeding up navigation is 
perhaps equally formidable. In France, on the other 
hand, where there are over ‘7000 miles of inland water- 
ways, no less than 4392 miles are natural river. In 
Germany of 7038 miles over 5815 miles are natural, and 
in Austria of 2772 miles 2427 miles are natural. Not 
only is canalisation cheap and easy under such conditions, 
but navigation is more rapid. 

A proposal which is certainly original, and at first sight 
to a large extent practicable, is now brought forward by 
Mr. Danson Cunningham, a Liverpool cotton merchant. 
Mr. Cunningham is also a member of the Mersey Docks 
and Harbour Board, and this should give some weight to 
any proposal he has to make with regard to the transport 
of merchandise—which is a burning question in the :manu- 
facturing centres of the North of England. Briefly, 
Mr. Cunningham’s idea is to acquire the canals of the 
country, drain them and convert them into trunk roads 
suitable for carrying heavy motor traffic between the 
great manufacturing districts. 

Although it is probable that the cost of haulage of goods 
per ton-mile either on the railway or on the canals is less 
than by motor vehicles, when once the goods are on the 
truck or barge, there are certain very obvious advyan- 
tages in the employment of the motor vehicle. With the 
latter goods can be picked up at the warehouse or ship 
side and carried direct to the manufactories without any 
intermediate handling or breaking of bulk. Thus the ex- 
pense, amounting, according to Mr. Cunningham, to 2s. per 
ton, from this cause, risk of damage, terminal and other 
charges are eliminated. The road vehicle, however, has a 
somewhat unfair advantage over the railways and canals, 
inasmuch as its owner only has to pay a comparatively 
small contribution to the upkeep of the roads through the 
petrol tax—in case of the internal combustion motor 
and a small tax on the vehicle itself. Mr. Cunningham 
anticipates that the local authorities will not much longer 
permit heavy motor traffic to use the main roads without 
making some effort to obtain from the users a furthe: 
contribution to the upkeep of the roads than at present. 
Moreover, the great increase which is taking place in the 
use of heavy self-propelled vehicles is likely ere long to 
lead to considerable congestion of traffic in busy centres. 
This being the case, it is maintained that the canals could 
be made much better use of than at present by con- 
verting them into special trunk roads exclusively for motor 
traffic. By such a course an entry would be obtained 
into the towns on the routes without the expense of 
buying up land and other property to construct new roads, 
except where the canals take an unnecessarily circuitous 
route. Warehouse accommodation would be provided. 
As regards the locks, these would be replaced by easy 
gradients, while if sufficient headroom is not forthcoming 
under bridges the road could be lowered. 

Such an undertaking would be national ; 
would parliamentary powers be necessary to acquire the 
canals, but Mr. Cunningham suggests a national guarantee 
for the sums required for the work of the conversion into 
h‘ghways and the linking of them together. There would 
be a moderate toll on the traffic sufficient to provide fcr 
interest on capital and for maintenance purposes. It 
is quite certain that self-propelled road vehicles are to 
play a much more prominent part in the carriage of 
goods in the future than hitherto, and it is also equally 
probable that the present roadways will be insufficient 
for the purpose. That being so, it is a question which 
would be the better plan, .e., to make new motor high- 
ways, or utilise the canals as suggested. Mr. Cunningham 
considers that the conversion of the canals could be more 
expeditiously and economically carried out than building 
entirely new roads, In either case the highways would 
be public property, and would allow of such*competition 
between rival carrying companies as to ensure the lowest 
rates for transport. Tnis would act as a check upon thie 
railway rates. 

As an example of the saving which would be effected 
by the use of the new trunk motor road, Mr. Cunningham 
gives the following examples :—The railway rate from 
Bolton to Liverpool is eight and fourpence per ton, or 
3.125 pence per ton-mile. To this has to be added, say, 
two and fourpence for cartage at both ends, bringing the 
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cost up to ten shillings and eightpence, or, say, fourpence 
per ton-mile, The cost of running a motor wagon with 
trailer to carry LO tons net is said to be less than one 
shilling per mile inclusive. To this has to be added, say, 
Is, per ton for toll and 10 per cent, for contingencies and 
protit. Allowing for the distance by road being 25 per 
cent. further than by rail, or 40 miles, this would bring the 
total cost up to 55 shillings or 1.85 pence per ton-mile for 
the actual running distance, or 2.06 pence if calculated 
by the railway distance, 32 miles. There would also prob- 
ably be a considerable saving of time by the use of the 
motor vehicle. 

On the above grounds Mr. Cunningham’s proposal is 
worthy of consideration, 








THE GOLDSCHMIDT HIGH-FREQUENCY 
ALTERNATOR. 
(From a Correspondent.) 

Ln the earlier days of wireless telegraphy many investi- 
gators turned their attention to the modifications in the 
design of alternators which were necessary in order to 
produce a machine for high-frequency work. Their 
researches were, in several instances, attended with in- 
structive results, but they did not succeed in attaining 
the real objective of their quest, the invention and con- 
struction of a machine that had practical commercial 
value. Systems depending on a gap in the circuits, 7.e., 
an are or a spark, were thus left in possession of the field. 
In spite of the proved efficiency and reliability of some of 
these systems, however, radio-telegraphic engineers did 
not wholly abandon the problem of the alternator. Dr. 
Goldschmidt, of Berlin, an ex-Professor of Electrotechnics 
at Darmstadt, continued the investigation with the 
characteristic patience and thoroughness of his country- 
men, and his prolonged investigation of the subject has 
led to the production of an ingenious device, which has 
been placed upon the market. 

It will be remembered that Lord Parker’s Committee 
of experts reported, in May last, that the Goldschmidt 
system of wireless telegraphy was successful over short 
distances, and that the only thing required to make it 
practicable over long distances was a machine of the 
necessary power. It pronounced the Goldschmidt machine 





alternating current is set up therein of a frequency which 
depends, among other things, on the number of revolu- 


tions per minute. If, however, the field is excited by an 
alternating current, the frequency of the armature cur- 
rent is considerably modified ; and, by arranging the speed 
of the armature to correspond with the frequency of the 
initial current, the resultant armature current has a 
frequency double that of the current given to the field 
magnet windings. It is obvious that this armature 
current with doubled frequency from one alternator 
might be used as the exciting current of another, and a 
chain of machines might be used ultimately to obtain a 
current of very high frequency. 

This arrangement was suggested many years ago, but 
Dr. Goldschmidt has succeeded in developing a machine 
for performing the whole series of operations which will 
deliver a current with a frequency quite consistent with 
the wave lengths now in use for long distance wireless 


telegraphy and which at the same time has a reasonable | 


commercial efficiency. In his machine the current of 
doubled frequency from the second circuit is returned, by 
suitable means, to the first circuit, and the operation is 
performed again, a frequency equal to the original fre- 
quency being added, thereby producing a current of a 
frequency three times that of the original current. By 
using many poles, and a speed of rotation that is near the 
limit of mechanical safety, it is possible with three opera- 
tions to obtain currents of radio-telegraphic frequency. 


Each of the currents generated during the process is passed | 
through a circuit which is tuned to its particular fre- 


quency. 








FOUR-CYLINDER COMPOUND LOCOMOTIVES 
OF THE P.L.M. RAILWAY. 
QuiTE recently—page 431, October 24th—we illus- 


trated the experimental compound engine of the P.L.M. | 


Railway, which hauls trains of 8 per cent. heavier weight 


| at average speeds 11 per cent. higher than the same type 


admirable both in design and workmanship, and held | 


that an improved receiving apparatus would complete the 
success of the system. The accuracy of this opinion, and 
the business foresight of the directorate of the Marconi 
Wireless Telegraph Company, Limited, have alike been 
demonstrated by the acquirement for the latter company of 
a large number of shares in the Cie. Universelle de Télé- 


graphic et Téléphonie sans Fil, which owns the rights | 
throughout the world—with the exception of the interior | 


of Germany—of Dr. Goldschmidt’s high-frequency alter- 
nator and his other wireless patents, All the shares in 
this company which were previously held in Germany 
have passed into the hands of the Marconi Wireless 
lelegraph Company, and the German directors have retired 
from the board. 


We may fairly conclude from this brief summary of | 


recent history of wireless telegraphy that the clever 
machine for the generation of continuous waves which has 
been erected in a station near Hanover has an important 
commercial future. 
the invention, the merits of which have received such 
recognition may, therefore, be found timely and instruc- 
tive, more especially as the Goldschmidt machine differs 
very considerably from previous inventions, and but little 
information has yet been conveyed to the general public 
in relation to the method adopted by the German engineer. 

It is an elementary fact in electrotechnics that, when a 
steady electric current flows round a circuit consisting of 
coils wound on iron cores, as, for example, the field magnet 
of an alternator, a magnetic field is set up, and that each 
coil has a definite polarity. So long as the current remains 
steady the polarity remains the same ; but, should the 
current alternate, the polarity will change in accordance 
with the current. The magnetic field may, in fact, be 
regarded as rotating, and the rate at which it rotates 
depends upon the frequency of the original current. If 
an armature rotates in a steady magnetic field, then an 


A statement of the ideas underlying | 


| and du-Bousquet arrangements, are in one line. 
the “‘ Pacific ’’ type experimental compounds have been | 


of engine working non-compound with the same quality 
of steam upon the most difficult portion of the line between 
Paris and the Mediterranean littoral. 

Both this experimental compound type and the simple- 
expansion four-cylinder locomotives are now definitely 
superseded by a new model of balanced compound which 
has been found to excel in regular working the performance 


| of the experimental engine mentioned, while its economy 


is reported to be materially greater over simple engines than 
is realised by the application of superheated steam to 
simple saturated steam locomotives. 

The new compound engine, shown in the illustration, 
is henceforth the standard type, and eighty-five of these 
engines have been built or are on order with various 
French and Prussian firms, all being fitted with a Prussian 
superheater, and these will replace the thirty non-com- 
pound engines introduced during the offiee of Mr. Chabal, 
and new obsolescent. The chief new feature in these 
locomotives is the position of the four cylinders, which, 
instead of being in two different planes, as in the Webb 
Hitherto 


| over-boilered ‘and under-cylindered. This is now corrected, 


and the cylifi@ers in the new type are equivalent to an 
increase in power of 8 per cent. over the remodelled 
experimental engine shown at the Ghent Exhibition. 
At the same time, the boiler has been reduced in capacity 


| considerably below that provided in the non-compound 


types... There is a gain in reduced weight, the new com- 
pound engines weighing 1.6 tons less in average working 
condition than the simple engines, which latter are now 


| completely outclassed for power by the lighter weight 


compounds. In external appearance both “simples ” 


and compounds, each having their cylinders in one trans- | 
verse line, appear almost identical except for the rather | 


longer boiler in the “simples ;’’ but the much higher 
speed capacity and pulling power in the compound is 
explained by the fact that the total area of the compound 
diagrams is from 25 per cent. to 30 per cent. greater 
for each pound of steam pressure and each cubic foot of 
steam entering the cylinder than with a simple expansion 
of the same quality of steam. This compound arrange- 
ment is substantially the same as that patented by Mr. 


— 


ih 





Adolphe Henry in 1888 and exhibited at the Paris Uni- 
versal Exhibition of 1889. The low-pressure cut-off is 
still fixed at 63 per cent. of the stroke, and when the high- 
pressure cylinders are worked at 60 per cent. of the stroke 
the division of the work between the two groups of cylinders 
is practically balanced at high speeds ; but if the load is 
small and a short high-pressure cut-off therefore necessary, 
then the balance disappears, the smal] cylinders doing too 
much work and the large cylinders, with the long cut-off 
(63 per cent.), doing too little, and for which there is no 
remedy with the fixed 63 per cent. admission. 
We give below a table of leading dimensions : 

Low-pressure. 


High-pressure. “ 
- i 2 inside 


Cylinders 2 outside 


Diameter 0.440 m. 0.650 m. 
Stroke .. .. 0.650 m. 6.650 m 
Centretocentre .. .. .. .. 2.230m. 0.690 m. 
Inclination to horizontal .. .. — a Sa 
Valves (piston type) 

Diameter we 0.240 m. 0.360 m. 
Maximum travel .. .... 0.1985 m. 0.124 m. 
Maximum steam admission 85 per cent. 0.63 per cent. 
Lap on admission . . ah ae 0.034 m. 0.034 m. 


Lap on exhaust 0.004 m. 0.004 m. 
Boiler— 
Grate area... .. 
Maximum pressure 
Heating surfaces— 
Fire-box .. 
Tubes (inside) 


.. 4.25 8q. m. 
16 kilos. per cm. sq. 


15.64 sq. m. 
186.49 sq. m. 


Superheater 64.47 sq. m. 

, | Ee rere 
Wheels—driving diameter .. .. .. .. .. 2.000m. 
Weights— 

Maximum on driving wheels .. .. .. .. 55.00 m. tons 

Engine in average working condition .. .. 91.21 m. tons 


Engine, empty .. 82.56 m. tons 








MINING IN GERMAN COLONIES AND 
PROTECTORATES. 


In the Zeitschriit des Vereines deutscher Ingenieure for 
| September 27th Mr. A. Macco gives an account of the 
mining progress during the past ten years in German 
| Colonies. Of these Colonies, German South-west Africa 
is the richest. It has very valuable copper deposits at 
Tsumeb, 4230ft. above sea level, in the Otavi district. 
Copper is also plentiful at Otjozongati, which is about 
| 40 kiloms. distant from Okahaudja, and where the mineral 
| is worked on a small scale. There are also mines of tin 
and tungsten in the neighbourhood of Khan Station. 
| There is a narrow strip of desert country, about 500 kiloms. 
| long, almost entirely devoid of vegetation and water, in 
the Luderitz Bay district, in which numerous diamonds 
| are found. The geological conditions under which they are 
| found are precisely similar to those in Kimberley and 
Pretoria. The lack of means of intercommunication has 
| hitherto retarded mining exploitation in this Colony. 
Gold and coal are almost entirely wanting. 

In German East Africa gold is plentiful on the Iramba 
plateau, where twenty-five Europeans and 1000 natives 
are employed in the mines. Mica is found in abundance 
in the Uluguru Mountains, but has hitherto only been 
worked on a small scale in Westusambara. There are 
also mines of excellent coal to the north-west of Lake 
Nyassa, but the competition of English coal in Northern 
Rhodesia has hindered their development. 
| In Togoland and the Cameroons mining has not yet 
| begun, but gold, petroleum and phosphates are found. 
| The German possessions in Oceania also produce phos- 
| phates and guano. 

In the Chinese province of Shantung, which constitutes 
the hinterland of the German concession Kiau-Chow, 
and through which a railway runs from Ching-tau to 
| Tsinaufu, there are very valuable coal mines in full 
| operation. 








A MEETING of the Council of the South Wales Miners’ 
| Federation recently agreed to the appointment of a sub- 
| committee to frame proposals for a joint South Wales 
| Conference to deal with further necessary precautions 
for safety in mines. Messrs. Watts Morgan, Hugh 


Jenkins, and Winstone were appointed to represent the 
miners in a special examination of the Senghenydd Colliery 
workings, to be held jointly with representatives of the 
| Home-office and the colliery company. 
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THE WILLIAMS CONNECTING ROD SYSTEM. 

WHEN in Glasgow recently a representative of this 
journal had an opportunity afforded him ot inspecting an 
interesting new type of steam engine, or, to speak more 
correctly, a familar type of engine fitted with a novel 
connecting-rod system. The engine referred to is a 


; : 
200 horse-power cross-compound Corliss-valved condens- | 


ing engine, and was inspected at work driving Messrs. 
A. and P. Bird’s weaving factory, John-street, Bridgton. 
The connecting-rod system is the patent of Mr. H. Williams, 
manager of the Harvey Engineering Company, Limited, 
Glasgow, by which firm the engine in question was 
constructed. 

The nature of Mr. Williams’ gear will be understood 
from Fig. 1, where it is shown on the inner dead centre. 
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Figs. 1 to 4—-THE WILLIAMS CONNECTING ROD SYSTEM 


The crosshead pin O carries an oscillating equal armed 
lever A B connected by two crossed connecting-rods A C 
and BD to two cranks EC and ED on the main crank 
shaft. Geometrically, the following conditions are ful- 
filled :—The angle C E D is 60 deg., so that the distance 


C D is equal to the crank throw EC and ED; the lever | 


AB is just a fraction of an inch longer than the crank 
throw, being made so merely to prevent the gear bindng. 
How this construction is carried out in practice will be 
gathered from Fig. 5. ‘The link A B, Fig. 1, is shown at F, 
Fig. 5. It is provided with two bearings G, whereon it 
Swings on the crosshead, and with two bearings H, one for 
each connecting-rod J. The crank shaft may be described as 
being in two parts, each terminating in a circular web!K, 
and each web provided with a crank pin L. The two pins 
are united by a link M, which link is the equivalent of the 
line C D, shown in Fig. 1. 


| of the ordinary engine. 


i 

For 6 = 60 deg. and n = 3, this reduces to 

t= 0-78d. 

| In the case of the 200 horse-power engine at Bridgton, 
| the diameter of the crank-pin circle is 46in., while the 
| stroke of the piston is 36in. 

Such, in brief, is a description of Mr. Williams’ gear. 
| The study of its properties is, however, quite another 
matter, and is beset with many difficulties. The difti- 
| culties to which we refer are entirely due to the fact that 
| we are quite uncertain as to what we should compare the 
| performance of the Williams gear with. Should we, 

for instance, compare it with an ordinary engine, having 
| the same crank throw, or one having the same stroke ? 
If we adopt the latter as the more reasonable alternative, 
| should we preserve the length of connecting-rod and the 


| distance between the crank shaft and the cylinder the same | 7 > ‘ 
| = : settling our basis of comparison. 


|in both cases? The study of these matters serves in- 


| cidentally to reveal several of the properties of the | a ; e c 
| the motion of the piston by introducing the conception 


| of an equivalent connecting-rod. 


| Williams gear. 
Let us take it, then, that the ordinary engine with which 
| a Williams engine is comparable is one having, in the first 
| place, the same stroke and diameter of cylinder. Let us 
| suppose that we add to this that it has the same length of 
connecting-rod. Then it is casy to see from Figs. 1 and 3 
| that the crank shaft of the ordinary engine will be farther 
| away from the cylinder front end cover than it is in the 
Williams engine. 
AC as radius cut the line EN at P the position of the 
crank pin of the ordinary engine on the inner dead centre. 
| Carry P downwards on to the line E N in Fig. 3. With O, 
| Fig. 3, as centre and the same radius as before, find the 
outer dead centre of the ordinary engine crank pin. 
Clearly it is the point Q. Bisecting PQ at R we get 
the centre of the crank shaft of the ordinary engine. 
It appears, then, that for the same length of connecting- 
rod and the same stroke the Williams engine has the 
shorter bed, alihough it has a greater diameter of crank- 
pin circle. 

Let us next suppose that the comparable engine is 
one having the same length of bed, and the same stroke, 
but a different length of connecting-rod. Project the 
point O, Fig. 1, on to the piston-rod in Fig. 3, and bisect 
OS. Then OS is the stroke and O T is the crank throw 

With OT as radius and E, 
Fig. 3, as centre cut the line NE at U. Then OU is 
the length of the connecting-rod of the ordinary engine. 
The point U falls short of the point Q. Clearly, then, 
for the same length of bed and the same stroke, the 
Williams gear permits of the use of a longer connecting- 
rod. Let the reds of the Williams gear when on the 
inner dead centre, Fig. 1, cross at their middle point V, 
as they must do if A B is equal to CD. Then it can be 
shown that the distance U Q is exactly equal to the differ- 
ence between VB and VO. It follows, therefore, that 
no matter what the angle CE D may be so long as it is 
rot zero, the point U will always fall short of the point Q, 
and that the greater the angle C E D between the cranks, 
the greater the advantage possessed by the Williams 
gear in the extra length of its connecting-rod. It can 
alsu Le shown that the greater the angle C E D the farther 
will the point R be to the left of the point E, Fig. 3, or, 
in other words, the greater will be the advantage possessed 
by the Williams engine as regards shortness of bed. 
Lest these statements may lead to the suggestion of making 
the angle CED considerably more than the 60 deg. 
hitherto adopted, we may say that there is a distinct 
limit beyond which it must not be pushed. For instance, 
if the angle C E D—or 0 as we have called it above— 
is such that cos 6/2 = 1/n, where n is the ratio of the 
connecting-rod length to the crank radius, it will be found 
that the piston occupies the same position when the 
crank is on the outer dead centre as it does when the crank 








Thus, with O, Fig. 1, as centre and | 


——————— 
answer to this question centres very largely roung th 
motion of the piston; that is to say, the displacement 


| velocity and acceleration of the piston at different points 


of its stroke. 


We believe we are right in saying that so far no simple 


| method of graphically determining the velocity and 


acceleration of the piston has been devised for this gear 


| The piston displacement curve can with a little mgenuity 


easily be drawn, and, of course, we are free to differentiaty 
this curve once to get the curve of velocity and twies om 
get the acceleration curve. Graphical differentiation jx 
however, a process to be avoided if any accuracy is desired. 
and, farther, evicn supposing we could get the curves 
accurately by tnis or any other method they would stil] 
be of very little use as showing the peculiar properties 
of the gear, because of the difficulty explained above of 


We can, however, get a very clear practical idea of 


Tn all positions of the 
cranks, let us define the length of the equivalent con- 
necting-rod to be the distance between the crosshead 
pin O, Figs. 1-4, and the middle point of the link Gp. 
in other words, it is the distance O Q in all the four figures, 
The point Q, it is clear, travels round the circumference 
of a circle, and if the crank shaft is rotating uniformly 
it, too, will move with constant velocity. a 

It is clear that in Figs. 2, 3 and 4, ABD is q 
parallelogram, and that O Q, our equivalent connecting. 
rod, has exactly the same length as one of the real con- 
necting-rods AC, BD. This is also true for all other 
positions of the cranks in which the rods are open. We 


| have said above that the rods are collinear—for the pro- 
| portions given in the diagrams—first, when the crank ED) 


lies at about 45 deg. above EN, and, secondly, when 
the crank EC lies at about 45 deg. below EN. The 
rods are thus collinear when the equivalent crank EQ 
is 75 deg. above and 75 deg. below the line EN. As the 
equivalent crank travels from —75 deg. to + 75 deg,, 
the rods are crossed; as it travels from -+ 75 deg. to 
-75 deg., they are open. During the latter portion of 
the rotation, the motion of the piston is therefore exactly 
the same as it is in an ordinary engine having the length 
of its connecting-rod equal to AC or B D and a crank 
throw equal to E Q—that is, equal to /3/2EC. Thus, 
for more than half the revolution—the portion embracing 
105 deg. on each side of the outer dead centre—the 
Williams gear produces a piston motion in nowise different 
from that obtained from an ordinary connecting-rod and 
crank. In other words, over approximately the last 
half of the outer stroke and the first half of the inner 
stroke the displacement velocity and acceleration of the 
piston are quite ordinary. 

Now consider that portion of the revolution lying 
between — 75 deg. and + 75 deg., that portion, namely, 
in which the rods are crossed, or, to put it in a third way, 
that portion corresponding to the second half approxi- 
mately of the inner stroke and the first half of the outer 
stroke. During this period our equivalent connecting- 
rod evidently possesses what may be described as an 
elastic length. At — 75 deg. and + 75 deg. our equivalent 
rod has a length, according to Figs. 1—4, of three cranks. 
Half-way between these points—that is to say, on thr 
inner dead centre—the equivalent rod, OQ, Fig. 1, 
has shrunk to ,/8 EC, or 2-83 cranks. Between — 75 deg. 
and the inner dead centre, the rod is shrinking in length ; 
between the inner dead centre and + 75 deg. it is growing 
in length. 

For each given position of the crank E Q between these 
two angles there is an appropriate length of equivalent 
connecting-rod lying between 3 and 2-83 cranks. If 
we like, we can find the corresponding piston velocity by 


Working at 163-4 I.HP. 
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Fig. 5-CRANK, CONNECTING RODS, AND LINK 


Figs. 1, 2, 3 and 4 will enable the kinematics of the 
gear to be studied. As the system passes upwards from 
the inner dead centre—Fig. 1—-the rods tend to uncross 
themselves, and when the second crank E D lies at about 
45 deg. above the line E N the rods—for the proportions 
at least of Fig. 1—are collinear. Thereafter until the 
first crank E C makes an angle of about 45 deg. below the 
line E N the rods are open. At the point named the rods 
are once more collinear, and after it they are again crossed. 
Thus, for about 42 per cent. of the revolution the rods 
are crossed, and for the remainder they are open. 

A little study will reveal the fact that with this gear 
the travel of the piston must be less than the diameter 
of the crank-pin circle. If this diameter be d, if the angle 
between the cranks is 6, and if the connecting-rod is equal 
to n cranks, it is eusy to show that the travel of the piston 
is given by— 

t = {cos 0/2 Vv (n?/4 — sin? 0/2) 


n/2} d, 


is on the inner dead centre, and that in between these 
points in the rotation of the crank—if this rotation is 
anti-clockwise—the piston will have moved first back- 
wards, then forwards into its former position. For 
n = 3, the proportion used in Figs. 1-4, this extraordinary 
state of affairs arises when 6 is 141 deg. 


Thus far, then, we see that the Williams gear results, 
first, in an increased crank throw, and, secondly, in a 
choice between a slightly shorter length of bed or a 
slightly longer length of connecting-rod, all as compared 
with an ordinary engine having an equal length of stroke. 
Neither of these three items is by itself of much practical 
importance. 
and increased length of connecting-rod, to say nothing 
about the duplication of the connecting-rods and cranks 
—might even be regarded as distinct disadvantages, 
in view of the extra weight involved in them. What 
advantage, then, can be claimed for the gear? The 


Two of them—the increased crank radius | 





Fig. 6—INDICATOR DIAGRAMS 


the usual graphical method. But on top of this we must 
subtract the velocity communicated to the piston by the 
shrinking of expanding of the equivalent connecting-red. 
The exact amount to subtract under this head is, of course 
the rate of change of length of the rod taken as a compone. 

along the line of the piston-rod. 


Several interesting facts will now be apparent. It 1s 
clear that between — 75 deg. and 0 deg. the velocity com- 
municated to the piston by the shrinkage of the connect- 
ing-rod opposes the velocity given to the piston by the 
rotation of the crank. The expansion of the rod between 
0 deg. and + 75 deg. likewise imposes a velocity on tlie 
piston in opposition to the velocity communicated by tlic 
crank, The piston, therefore, comes to rest more gently 
at the end of the inner stroke than it otherwise would, 
and starts more gradually into motion at the commence- 
ment of the outer stroke. It is quite understandable, 
too, that over a short range having the inner dead centre 
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Fig. 7—200 HORSE-POWER 





























Fig. 8-252 HORSE-POWER ENGINE DRIVING CONDENSER PUMPS 


as its mid-point the shrinkage or expansion of the con- 
necting-rod may proceed at a rate just equal to the velocity 
communicated to the piston by the rotation of the crank. 
In other words, the piston may make a distinct pause 
on the inner dead centre. With the proportions of the 
parts as shown in Figs. 1-4, there is, we believe, no 
appreciable movement of the piston while the imaginary 
crank EQ is moving from — 10 deg. to + 10 deg. We 
have not confirmed this figure by analysis, but are quite 
prepared to accept it as accurate. Indeed, with certain 
proportions of the parts it is quite conceivable that the 
piston just before reaching the inner dead centre might 
even reverse its motion, travel slightly forward and then 
go back, 

We have now discussed the displacement and the 
velocity of the piston. It is, however, in the acceleration 
of the piston that chief interest, from the practical point 
of view, lies. The acceleration of the reciprocating parts 
of all steam engines is, of course, a large factor influencing 
their state of balance and directly affects the steam con- 
sumption. In both these matters, namely, the balancing 
and the steam consumed, Mr. Williams claims that his 
gear effects improvement. That the balance attained 
IS very good is emphasised by the following information 
which has been supplied to us by those interested in the 
invention :—Prior to the installation of the 200 horse- 


power engine—it is really capable of developing 300— 
at Messrs. Bird’s factory at Bridgton, the weaving sheds 
were driven electrically. With the Williams engine the 
speed was increased by 10 per cent., but even with this 
the drive still showed an increased steadiness—a fact 
which was apparent to all in the fewer breaks in the 
weaving machines. The decrease in such breaks and the 
increase in the speed have, we are informed, resulted in 
the wages of the piecework operatives being increased 
by about 10 per cent. 

As for the saving in steam, we may quote the results 
of certain tests carried out on a 25 horse-power steam 
engine tested first with the Williams gear and then by 
changing only the crank shaft and connecting-rods as an 
ordinary engine. The steam pressure was 75]b. per 
square inch, and saturated steam was used. The exhaust 
steam was condensed and measured, and in addition the 
ingoing steam was measured by a steam meter. The 
average steam consumption at different speeds was found 
to be 40 1b. per brake horse-power per hour with the 
ordinary gear and 341b. with the Williams gear, or a 
saving of 15 per cent. in favour of the latter. 

Without the aid of comparative acceleration and crank 
effort curves, it is, we confess, a little difficult to see why 
the Williams gear should improve the balance of an 


engine and decrease the steam consumption per horse- | 














Fig. 9—BOILER FEED PUMP 


| power hour, and in the absence of such diagrams we will 
not attempt to discuss the matter. We believe, however, 
| that the decreased steam consumption is in good part 
due to the circumstance that the power developed in the 
cylinder is transmitted more evenly to the crank shaft 
than is usual. In an ordinary engine working expansively 
| the period during which t'1 greatest pressure is in existence 
in the cylinder—that is to say, the interval between 
admission and cut-off—-is not coincident with that range 
in the rotation of the crank during which the connecting- 
rod is in its best position for transmitting torque to the 
|erank shaft. The Williams gear, however, transmits 
the thrust of the piston to the crank shaft through two 
crank pins, and is therefo.s probably able better to utilise 
the period of high pressure. As for the improved balance, 
we believe that this is due in part to the fact that one 
connecting-rod very largely balances the other, and in 
part to the altered acceleration and deceleration of the 
reciprocating parts. It is fairly obvious, for instance, 
that the deceleration of the piston and its attached 
reciprocating masses, during the second half of the stroke 
is greater than it is with an ordinary connecting-rod 
| system. The force correrponding to this deceleration is, 
| as usual, equivalent to an addition to the steam pressure, 
| and tends to fill up the hollow in the crank effort diagram 
caused by the falling pressure in the cylinder. 
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lr Fig. 6 we give a set of indicator cards taken from the 
200 horse-power engine when running at 67 revolutions 
per minute.* The view in Fig. 7 shows this engine as 
erected at Messrs. Birds factory. In Fig. 8 is shown the 
25 horse-power Williams gear engine employed to drive 
the condenser pumps, and in Fig. 9 will be seen an ordinary 
type of boiler feed plunger pump fitted with the same 
style of connecting-rods. In connection with the last- 
named application, it is claimed that the gear possesses 
an additional advantage in the pause which takes place 
in the motion of the piston at the inner dead centre, as 
this pause enables the inlet valves to close softly at the 
end of the suction stroke. 

In conelusion, it may be remarked that Mr. Williams 
is at present studying the application of his gear to the 
internal combustion engine, in which he believes the 
improved balance obtained should be productive of 
considerable gain, particularly at high speeds. He 
believes, too, that the pause at the end of the stroke will 
here also be advantageous, in that it will allow a greater 
latitude than usual for the point of ignition. The applica- 
tion of the gear to locomotives seems to be pointed to by 
the improved balance, although there may be lack of 
room for the system with inside cylinders. We under- 
stand that certain locomotive authorities have already 
inspected the invention at work. 








THE SIGMA AUTOMATIC METALLIC 
PACKING. 


A METALLIC packing which is said to be equally applic- 
able to all types of stationary steam and gas engines, 
locomotives, turbines, hydraulic machinery, air, ammonia 
and CO, compressors and centrifugal pumps, is illustrated 
in the accompanying engravings. It is called the Sigma 
automatic metallic packing, and its makers are Robert 
Semple and Co., of 30, Buchanan-street, Glasgow. 

For various purposes the packing is made in slightly 
different forms, but we shall only deal with one form so 
that our readers may be enabled to understand the prin- 
c:ples involved. 

As will be seen from the engraving Fig. 1, which is a 
longitudinal section through the packing, the gland is 
arranged to make a steam-tight*joint with the face of the 
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Fig. I—THE SIGMA AUTOMATIC PACKING 
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stuffing-box by means of asbestos or some other similar 
packing. The gland is therefore always screwed hard 
up against the stuffing-box. The interior face of the gland 
is machined so that a ball joint ring A, having a hole with 
a diameter considerably greater than that of the piston 
rod, may accurately fit into it and be free to move while 
at the same time making a steam-tight joint in whatever 
position it may be. Butting close up against this ring is 
what is known as the carrying box. This is a cylin- 
dr‘cally shaped box fully open at one end and with a hole 
in the other end which makes a loose fit on the piston-rod. 
This box has four slots in it arranged at equal angles. 
Two of these slots, which are diametrically opposite to 
one another, are formed with ordinary parallel sides. The 
other two slots, which are also diametrically opposite to 
one another, have also parallel sides, but the inside edges 
of the slots are chamfered off for a certain distance down 
for a reason which will be immediately explained. 

Inside the carrying box B, when it is threaded on the 
piston, there is first a packing ring formed in two halves, 
as shown at C, Figs. 1 and 2. These two halves are so 
formed that when they embrace the piston-rod their ends 
do not met but are separated some little distance apart. 
The gap; thus left are covered up by bridge pieces C}. 
These are each provided on the side away from the pis- 
ton-rod with a central lug, each of which fits into one of 
the diametrically opposite parallel-sided slots already 
mentioned. Next to this ring comes another ring of 
somewhat peculiar design. It also is split into two halves, 
a; shown at D, Fig. 2, and each half has a groove 
formed on its periphery. The purpose of chamfering the 
inside edges of the two remaining slots in the carrying 
box B may now be explained. The two halves of the ring 
D are so arranged inside the box that the groove in each 
registers with one of the chamfered edge slots, and in the 
spaces thus left two small round pins are inserted one 
in each space. When this ring embraces the rod, its ends, 
just as was the case with rmgC,do not meet, but there are 
no closing pieces as with the latter ring. The gaps left 
between the ends of the two halves of the ring D are 


* These diagrams were taken prior to the final adjustment of the 
valves. After the article had been written we received a second set 
showing a distinct improvement in the equality of the powers developed 
in the high and low-pressure cylinders. 





arranged so as not to come opposite the gaps between the 
ends of the ring C. Next to the ring D is another similar 
ring E, which is also in halves, furnished with grooves on 
their external peripheries. These also engage with the 
pins already mentioned, the grooves being so arranged 
that the gaps between the ends of the two halves of the 
ring E do not register either with those left between the 


halves of the ring D or with those left between the | 


two halves of the ring C. The pins which serve to keep 


rings D and E in position are just a little less in length | 


than the combined width of the rings, so that the pins 
do not project at the sides of these rings. Holding all 
these rings in position in the box B is a carrying ring F, 
which is a loose fit on the rod, and abutting against this 
ring is a spring gland G, also a loose fit on the rod, which is 
acted upon by the spring H, which also impinges on the 
far end of the stuffing-box. The whole arrangement is 
completed by the drain hole J which enables condensed 
steam to find its way back into the cylinder. 

The action of the packing can now be understood. 
Steam pressure acts on the rings C, D and E—which, 
it must be remembered, are in halves and fit closely 
against one another—on the inward stroke of the piston. 
This pressure is, of course, automatically reduced to nothing 
during the time the steam is expanding and exhausting, 
and during the return stroke there is no pressure on the 























“THe Encineer" 


supplies only brought the water into the towns, and did 
not distribute it, sothat the trade of water carrier flourished 
exceedingly. It was, indeed, only in comparatively 
recent times that a demand arose for the supply of water 
to the houses in towns. Thomas Hawksley played 
great part in the field of water supply, having been aggo. 
ciated with no fewer than 150 such schemes at home and 
abroad. A remarkable fact in the career of Thomas 
Hawksley was the early age at which he occupied ye. 
sponsible positions, At the present day it was diffieul 
to provide the necessary training in a space of time whieh 
would permit the engineer to obtain the advantages of 
early responsibility, which nothing else could supply, 
The long period necessarily spent in training the modern 
engineer was a conspicuous defect of the present system 
from this standpoint. Turning to general questions jy 
connection with water engineering, Mr. Ellington pointed 
out that the formule which were available for the flow of 
water through pipes had been determined under conditions 
which were not generally realised in practice, and they 
must not be implicitly trusted. A research was now jn 
progress at the National Physical Laboratory on high 
velocities of flow. The necessity of pumping water out 
of the mines in Cornwall had led to the invention of the 
Cornish pump and the Cornish type of boiler, which at an 
early date had achieved a fairly high efficiency. Many 
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Fig. 2—COMPONENT PARTS OF THE SIGMA PACKING 


rings at all since the end of the cylinder is open to at- 
mosphere. 

A large number of chains are made for this packing, 
among which the most important is perhaps this absence 
of pressure on the rings during the return stroke. Among 
the other claims may be mentioned the following :—It 
is only called upon to work when fluid or steam pressure 
tries to escape on the pressure stroke, while on the return 


stroke it simply floats on the rod ; it can revolve, and does | j 
| and the other by turbines utilising the kinetic energy of 


not therefore tend to cut channels in the rod; it can be used 
with high temperature steam, up to 700 deg. Fah. ; 
it lasts considerably longer than any other packing; it 


| water for power purposes ; 


has only one end spring to keep the rings in the carrying | 


box, and has no lateral springs as all the faces are flat ; it 
requires no engineering skill to fit, and can be put in posi- 
tion in less time than any other metallic packing; it 


requires no special lubrication, the oil which passes through | 


the cylinder lubricators being all that is necessary, and 
maintains a good vacuum under all circumstances ; and 


being made use of. 





INSTITUTION OF MECHANICAL ENGINEERS. 

THE idea of holding an ‘* At Home ”’ as a house warming 
of the enlarged premises of the Institution of Mechanical 
Engineers was an excellent one, and it drew a large 


| on-Tyne sixty years ago: 


| water for power purposes was installed. 


it can be applied to any stuffing-box, the existing gland | trade. 


| should have remained dormant for so.long. 


types of prime mover were now available for pumping, 
and the consumption of steam per indicated horse-power 
hour had been reduced from 301b. to 121b. It was 
characteristic of Hawksley that he adhered closely in 
waterworks pumping machinery to the type which long 
experience showed to be sufficient and reliable. There 
had been two great lines of development in the use of 
one was represented by the 
Bramah hydraulic press, which was invented in 1795, 


water. The most powerful hydraulic press in the world 
was the 6000-ton forging press in use at the works of 
Messrs. John Brown and Co. This represented a pressure 
of 2} tons per square foot, which was equivalent to a head 
of water of 13,000ft. Presses of this type now formed part 
of the equipment of every modern steel works, and it was 
only by their employment that the large’ forgings required 
in modern work could be satisfactorily produced. 
Hydraulic presses were largely employed in the cotton 
It was curious that the invention of Bramah 
The hydraulic 
crane owed much to the initiative of Lord Armstrong, 
and such cranes were working on the quays at Newcastle- 
It was realised at an early date 
that the ordinary water supply mains were not enough, 
and it was at Grimsby that the first independent supply of 
The need for 


| pressures of 700 lb. and upwards led to the invention of 
| the accumulator, and hydraulic systems were laid down at 


attendance of members and ladies accompanying them on | 


Friday last. There was a formal reception by the President 
and Lady Donaldson,.a musical entertainment, and a 
cinematograph display, ; including illustrations of the 
utilisation of sun powef in Egypt. 

From the engineering standpoint, however, the most 
interesting feature of the evening was the delivery by 
Mr. Edward B. Ellington, the immediate past-president 
of the Institution, of the first of the new annual series of 
‘““Thomas Hawksley ”’ lectures. 


this lecture in the provinces early next year, the issue of 
the printed copy, which would be available for publication, 
is delayed, and what follows is merely a brief synopsis 
of an interesting address, which will serve to indicate the 
nature of the field covered by Mr. Ellington. This being 
the first lecture of the series, it was only natural that it 
should include a brief account of the work of Thomas 
Hawksley, and in this connection Mr. Ellington sketched 
the position of water engineering a century ago. He 
reminded his audience that at that period, when old 
London Bridge was still standing, the water supply of 
London was mainly drawn from the tidal water of the 
river Thames. The water taken up from the river between 
Chelsea Hospital and London Bridge was charged with the 
drainage of 130 common sewers, the refuse of hospitals, 
colour, lead, gas, and soap works, and a great quantity 
of decomposed animal and vegetable substances. There 
was less disease arising from the use of such water for 
domestic consumption than might be imagined, the 
population having by long usage become more or less free 
from the deleterious effects which the use of such water 
would produce to-day. The era of which Hawksley was 
a foremost representative was remarkable for the great 
development of the mechanical arts. The original water 


| purposes, 


Owing to the fact that | 
it is intended, if the necessary request be made, to repeat | 


| 


| 
| 


| mile per year. 


Hull, in London in 1882, and other places. The pressure 
in the Manchester installation had been raised to 1120 lb. 
to better supply the requirements of the packing houses, 
and in London factory mains were supplying power at 
1000 lb. per square inch. There was no reason why 
higher pressures should not be used for manufacturing 
Another employment of water power which was 
receiving great attention at the present time was in hydro- 
electric schemes. Notable examples in Great Britain 
were at Kinlochleven and at Chester. There were many 
such on the Continent. The rainfall of Great Britain taken 
at 25in, per annum represented 1,600,000 tons per square 
This was sufficient to give 100 horse-power 
per square mile throughout the year, if it could be utilised. 
The total proportion required for domestic use was less 
than 1 per cent. of the rainfall, and the net balance was 
capable of giving 70,000,000 horse-power hours a year. 








STRATFORDIANS’ AssocraTion.—The tenth annual reunion 
dinner of past and present members of the locamotive depart- 
ment staff of the Great Eastern Railway at Stratford was held 
on Friday, November 28th, in the Great Eastern Hotel, Liver- 
pool-street, Mr. F. V. Russell, chief outdoor assistant to the 
locomotive superintendent, in the chair. The gathering 
numbered fifty-four, and included Mr. A. J. Hill (locomotive 
superintendent, Great Eastern Railway), Mr. W. F. Pettigrew 
(locomotive superintendent, Furness Railway), and Mr. W. 
Pickersgill (locomotive superintendent, Great Northern o! 
Scotland Railway). After the usual loyal toasts the toast o! 
“Old Stratfordians all Over the World ”’ was proposed by Mr. 
A. W. Headley and replied to by Mr. A. B. Cook. Mr. W. 
Pickersgill then pro sed The Great Eastern Railway Company 
and Present Stratford Men,’ and Mr. A. J. Hill responded. 
The health of ‘‘ Our Chairman ” was then given by Mr. J. B. 
Corrie and replied to by Mr. Russell. An excellent musical 
programme had been arranged. 
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RAILWAY MATTERS. 


Ir is reported that the Gattie system for the handling 
railway depots is about to be tested on a prac- 
tical scale by two British companies and one French 
railway company. In the case of the British railways 
existing goods depots would probably be adapted for the 

urpose, but in that of the French railway plans for a 
gmall new inwards depot are being prepared. 


We hear that some of the South Yorkshire towns and 
colliery villages are combining to improve their means of 
communication by carrying out a light railway scheme, 
estimated to cost about £120,000. This will serve the 
most populous section of the Don Valley between Barnsley 
and Mexborough. The scheme has been prepared by 
Mr. Steven Sellon, and provides for a route about 15 miles 
in extent. Running powers over existing lines will be 
sought and a highway bridge has to be erected. 





of goods at 


IN preparation for the increased traffic which is expected 
between Yokohama and Tokyo—a distance of 18 miles— 
when the electrification of the present railway line is 
completed in the spring of 1914, the Japanese imperial 
government’s railway bureau has been improving the 
poad-bed and increasing the number of tracks on this line 
from two to four. The central power station, which is to 
supply the current, is shortly to be completed at Kabata, 
midway between the capital city and Yokohama. On 
completion of this power-house the Tokyo elevated railway 
line will receive its current from the central plant. This 
railway is the Yamanote line, which runs through the 
suburbs of Tokyo from Uyeno station on the north of 
Tokyo and Gofukubashi through the heart of the city 
opposite the new central railway depot now under con- 
struction. The new plant will lessen the strain on the 
Tokyo city plant, which, for some time, has been unable to 
supply all the current needed in the city. 


Just as in England, increasing attention would seem to 
be now given to the electric vehicle in Germany. The 
electric tramway authorities of Disseldorf, for example, 
have lately put in service an electric motor-tower wagon 
for use in the maintenance of the tramway overhead 
conductors. The vehicle has a total weight of 3 tons 
12 ewt.,and can attain a maximum speed of about seven- 
teen miles per hour. The machine is equipped with two 
6 horse-power electric motors, the necessary current for 
which is supplied by a battery of Hagen accumulators, 
capable of running the wagon a distance of sixty miles on 
one charge. <A feature of the machine is that it is designed 
to be controlled not only from the driver’s seat, but also 
from the top of the platform, so that in carrying out 
repairs the wagon can be slowly moved along without it 
being necessary for any of the men to descend. An 
electric stores wagon has also been put in service by the 
tramway authorities in Diisseldorf. This is capable of 
attaining a speed of twenty-two miles per hour, and of 
running @ distance of fifty miles on one charge of the 
battery. 

EXPERIMENTS with wireless telegraphy on trains have 
been conducted for some weeks on the Lackawanna rail- 
way in America, and recently the apparatus received its 
first practical test. The Lackawanna Limited, the only 
train in the world, it is said, to carry wireless, was running 
at fifty miles an hour, thirty miles east of Scranton, 
Pennsylvania, when a conductor of the train fell ill. In 
the ordinary way considerable delay would have been 
necessitated by a change of conductors, but in this case a 
wireless message was sent ahead to Scranton, and when 
the train arrived there an emergency man was waiting, and 
the disabled conductor was able to leave his post and 
consult a doctor without any time being lost. Wireless 
saved still another loss of time when word was sent ahead 
that the train was so crowded that another Pullman 
carriage was required. Mr. L. B. Foley, Superintendent 
of Telegraphs, who was on board the Limited, was enthu- 
siastic when he returned to New York, and predicted that 
the day was not far distant when every train and railway 
system in the world would be equipped with wireless. 


THE Swiss Government has under consideration at the 
present time a scheme for the electrification cf the St. 
Gotthard Railway, which, if adopted, will be applied at 
once between Erstfeld and Bellinzona. This part of the 
line, which includes the great tunnel and its approaches 
from Erstfeld to Géschenen and Airolo to Bellinzona, 
where the steepest gradients occur, is sixty-seven miles 
long. For working this section of the line the erection of 
two hydro-electric power stations will be necessary. On 
the north side the water of the Reuss, so abundant during 
the summer months, taken above the falls near Wassen, 
will furnish the motive power for the generating station 
toibe established at Amsteg. The other station, to be erected 
at Piatto, in the valley of the Ticino on the south side, will 
serve to supply any deficiency which may occur during 
the winter, when the flow of the Reuss is at its minimum. 
Chis power station will derive its supply of water from 
Lake Ritom, situated 6000ft. above sea level, which could 
he stored up to be utilised in the winter. The motive 
power available all the year round at these two stations 
is estimated at 26,000 horse-power. 


_ THE internal combustion locomotive as a factor in main 
line locomotive practice has now passed the proposal stage, 
and a number of interesting designs are available for 
consideration, though as yet practical realisation is con- 
fined to a very few specific instances. According to thé 
Railway News a design recently made public includes two 
internal combustion engines, each driving an axle through 
clutches, arranged one at the front and one at the rear 
end symmetrically to a vertical plane through the centre 
of the locomotive. The axes of the engine cylinders 
converge upwards towards the central vertical plane, and 
the driver’s stand and water tank are arranged in the 
centre, The cooling water for the engines is circulated 
hy pumps through coolers arranged one at each end of the 
locomotive, Each engine is clutched to its axle by a 
pneumatically operated clutch. The arrangement, there- 


fore, produces a 2-10-2 design, with cooler and diagonal 
engine at each end and driver’s cab in the centre, the re- 
Spective engine shafts being between the leading—or 
trailing—axle, and the driving axle next thereto, gearing 
transmitting power to the five driving axles, which are 
actuated through the pneumatic clutches mentioned. 





NOTES AND MEMORANDA. 


IN many of the American island possessions in the East 
bamboo is the only material available for military struc- 
tures. The trees often attain a height of 60ft. and a dia- 
meter of 7in. at the butt, where the fibre is sometimes 
nearly solid, though at the tip the thickness may not be 
more than jin. 








Tue Carnegie Coal Company has recently put into use | 
at its Charleroi Collieries two of the largest mine locomo- 
tives ever built. According to the Iron and Coal Trades 
Review, they weigh 30 tons apiece and are of the Baldwin— 
Westinghouse ‘“ Barsteel” type. It is estimated that 
each locomotive can haul 100 trucks, each loaded with 
3 tons of coal. Each locomotive consists of two separate 
units, which can be separated and used as 15-ton locomo- 
tives if desired. This use of two units in tandem is advan- 
tageous in such large machines, because the weight is 
distributed over eight wheels instead of four, and hence 
the locomotive has great tractive power and wears the 
track less than if the weight were more concentrated. 

AccoRDING to the Wireless World, Mr. H. Mosler has 
given an account of an investigation extending over a 
year, in which the receiving intensity of a station at a 
distance of 425 kiloms. (255 miles) was measured day 
and night. He found that during the day the receiving 
intensity was not influenced by the height of the sun, or, 
in other words, was constant during the whole year ; | 
but during the night there were characteristic maximum 
peaks in autumn and spring. ‘The receiving intensity 
was particularly increased for short intervals in the night 
during a cold season, and this is probably due to the 
changes in the ionisation phenomena in the upp2r atmos- 
phere ; effects of moonlight were not observed by Mr. 
Mosler. 

IN speaking of mechanical propulsion on canals, Mr. F. 
Impey, secretary of the Waterways Association, remarked 
that motors boats have this advantage, the space occupied 
by the engine is much less than on a steamer, so the boat | 
carries a larger cargo, and has the further advantage that 
when at rest the power can be shut off at any moment, so | 
avoiding waste of fuel whilst the boat is standing. The 
motor boat is found more economical for traffic where | 





time is not an object and continuous travel unnecessary, | 
so that double shifts, always an expense, can be avoided 
and the traffic worked on much the same lines as with the 
horse-drawn boat. In practice the motor boat is used for 
collecting and bringing in goods to the depot for despatch 
as through traffic. 

WHEN generators supply a system of underground cables | 
the neutral should be earthed through a resistance. This 
makes it possible to isolate a cable in the event of an earth 
on any phase before such an earth develops into a short 
circuit. When generators supply overhead circuits it is 
a question of balancing continuity of service against the 





ability to cut off a feeder in case of an earth upon one wire. 
If there are comparatively few feeders and these are of 
large capacity, the balance will usually be in favour of not | 


| earthing, but each case must be considered individually. | 





When a generator supplies transmission lines through | 
step-up transformers the neutral should always be earthed 
or connected to earth through a spark gap, otherwise | 
the generator windings may be raised to abnormally high | 
potential above earth. The neutral may be earthed | 
directly, though a comparatively low resistance will | 
usually be preferred. 
THE Italian Dreadnought Giulio Cesare, built by Ansaldo, | 
has been for some weeks past at Genoa undergoing her 
trials. The official tests of the maximum radius of action | 
were satisfactorily completed towards the beginning | 
of last month, as also those at various speeds for short 
distances. The final speed trials took place on November 
23rd, when the Guilio Cesare left the harbour with the 
members of the Naval Commission on board under Vice- 
Admiral Nicastro and Major-General Carini, of the Naval 
Engineering Staff. During the eighteen hours’ test at 
four-fifths speed the engines developed 19,000 horse- 
power instead of the 16,000 horse-power laid down by the 
contract, and drove the vessel at 19 knots. The engines 
were then put to full speed for six hours more and developed 
over 30,000 horse-power, in place of the 24,000 horse- 
power contracted for, giving a speed of 22.5 knots and 
surpassing by half a knot the figure of the estimates. 


A process for the conversion of waste oil into motor 
spirit, by which, according to Professor C. Vernon 
Boys, F.R.S., 43 per cent. of the original oil can be 
obtained, is referred to in the columns of the Iron and Coal 
Trades Review. The method consists of converting water 
into steam, which, at a temperature of 600 deg. Fah., 
is brought into contact with the heavy oil to be treated, 
which has also been heated to a certain temperature. 
The steam and oil flow together through a series of heated 
tubes, in each of which there is a nickel rod. The steam, 
oil and nickel, when they meet, set up chemical action 
which driyes the hydrogen from the steam into combina- 
tion with the oil, so that the latter, which before treatment 
had an excess of carbon, has now an excess of hydrogen. 
This excess is sufficient tc transform the heavy oil into a 
light oil or spirit. The gas can be used for providing 
heat for the retorts, while, on the other hand, the heavier 
oils are available for re-treatment. The lighter oils make, 
it is said, an admirable motor spirit. 


THE well-known processes of wood preservation, while 
effective, are in many cases fairly costly, and in the treat- 
ment by impregnation with oil it is necessary, if the fibro- 
cellular bodies are to be thoroughly impregnated, to use 
so large an amount of oil that a large excess remains in 
the wood to no purpose. According to the Chemical 
Trades Journal, a process worked out by the chief engineer 
of Montreal consists essentially in using an emulsion of 
waste sulphite liquor and crude or creosote oil, to which, 
if required, may be added soluble salts, such as chloride 
of zine, mercuric chloride, copper sulphate, &c. The wood 
is made heavier, harder, and more resistant to mechanical 
or physical wear by this treatment, wh‘ch also greatly 
reduces the cost owing to the fact that the waste sulphite 
liquor alone acts as a preservative and hardening medium, 
and may be used to replace in part any other preservative 
used. Its most important function, however, is to act 
as an emulsifying agent, which renders it possible to com- 


| and for savings bank deposits. 





bine definite proportions of oil with any water-soluble salts, 


MISCELLANEA. 


ON Friday, November 28th, the output of electricity, 
according to the Manchester Guardian, from the power 
stations of the Manchester Corporation exceeded all 
previous records. The number of units delivered into 
the mains was 574,000 kilowatt-hours, and at one period 
the demand on the plant was 49,000 kilowatts. 


THE new Italian airship M 3, which is being fitted out 
in the military aviation park at Vigna di Valle, near Rome, 
has already been inflated with a volume of 12,000 cubic 
metres (423,777 cubic feet) of hydrogen. The bag has 
therefore the same capacity as those of the other airships 
of the M (= medium) class. It is divided into twelve 
independent compartments, and the car will in this case 
be attached close up against it to reduce the air resistance. 
The vessel will have four motors with eight cylinders each. 


SUBMARINE C 14, one of the six boats of the Third 
Flotilla, which has its base at Devonport, was sunk 
between Drake’s Island and Devil’s Point in Plymouth 
Sound on Wednesday last. The flotilla was returning 
from exercises in Torbay, and was passing through the 
Sound in line ahead. It met a line of dredger hoppers 
coming out of Devonport Harbour, and the leading hopper 
came into collision with the submarine, with the result 
that the latter was holed so badly that she quickly sank. 
All the officers and crew were rescued. 


THE committee charged with the local arrangements 
for the recent visit to Birmingham of the British Associa- 
tion recently has held its final meeting. It is reported that 
the number of persons taking tickets for the meeting was 
2635, compared with 2504 at the Dundee meeting last 
year and 2453 at the Birmingham meeting in 1886. The 


| extent to which the artisan classes availed themselves 


of the popular science lectures made them a notable 
feature of the meeting. The Finance Committee recom- 
mended that an unexpended balance of £2313 be dealt 
with as follows :—That £2158 be returned to the con- 
tributors proportionately at the rate of 6s. 8d. in the 
pound, and that the balance remain ‘in the hands of the 
treasurers to meet any claims that might arise out of the 
meeting. If no further claim were made against the fund 


| after the expiration of six months’ time it was recom- 


mended that the balance be dealt with as the Lord Mayor 
might direct. The recommendation was approved. 


‘“* T Took an opportunity of going over some of the largest 
factories in Syaney,” writes an Englishman now visiting 
Australia, ‘‘ and the result was a revelation to a Britisher. 
Every device for hygiene and comfort is installed. The 
workrooms are lofty and splendidly lighted.  Legis- 
lation required di:ing-rooms to be provided, and in one 
shop tea is given free to the employés, who bring their 
dinner, and in a tobacco factory a roof garden is also 
provided and meals are dispensed at 2d. and 4d. a day 
for a two or four-course meal. To save waste the staff 
orders what it requires the day before, and only the 
necessary quantities are cooked. The employés authorise 
deductions from their wages for friendly scciety’s benefit 
All look of a professional 
class rather than the working class. Labour being 
expensive, machinery is brought to perfection. Cigarettes 
are made entirely by machinery ; the leaf is cut and spread 
on a web, magnets catch up the metal particles as they 


| pass, the paper is pasted, grains of tobacco are blown off 


its rim, and the join is dried by the friction of a tiny pulley 
revolving at high speed. In the clothing factories it is 
the same.” 


CoLOoNEL SEELy, Secretary of State for War: 
whilst staying at his Isle of Wight house, recently 
motored to Freshwater with a party of guests and visited 
the Needles Battery at the western defences of the island, 
where he witnessed for the first time a trial of the new 
4in. high-angle aircraft-destroying gun, with which 
experiments have been made recently. The party 
included General Sir John French. Two large kites on a 
cable held by the destroyer Nubian were used for the 
experiments, and in the high wind the kites rose to a great 
height, estimated at 3000ft. During the trial they were 
towed rapidly from half a mile to a mile away from the 
battery out in the Channel. The first few shots went 
between the two kites, which were supposed to represent 
an aeroplane, and altogether about 40 rounds were fired. 
Extremely good and satisfactory practice was made until, 
at the fortieth round, the cable holding the kites was 
severed near the target and the kites drifted away up 
Channel.- It is understood that the expert spectators 
expressed themselves as well satisfied with the experiments. 
Subsequently, the new weapon was fired almost perpendi- 
cularly into the air. Colonel Seely afterwards returned to 
Brook House. 

At a meeting of the London County Council recently 
Mr. Cyril Cobb, M.V.O. (Chairman) presiding, the Finance 
Committee reported that it had considered an applica- 
tion by the Hammersmith Metropolitan Borough Council 
for sanction to the borrowing of £15,500 for coal storage 
tanks and- transporting plant in connection with its 
electricity undertaking. The application was in respect 
of the scheme for making provision for the storage of a 
sufficient supply of coal to ensure the continuance of the 
working of the electricity undertaking in the event of any 
failure in the coal supply. In order to prevent the loss 
of heating value in the coal by open air storage, the coal 
was to be stored in water tanks capable of holding approxi- 
mately 8000 tons. The coal would be transported by 
hydraulic power through a pipe from the riverside to the 
electricity works. The Committee was advised that the 
prices were reasonable, and that the amount applied for 
might be sanctioned for the following :—Tanks, £10,500, 
and auxiliary plant and transporting plant £5000. The 
enterprise of the Borough Council was in the nature of an 
experiment, but under a well-designed scheme some 
economy might be effected in the course of time as com- 
pared with the cost under present arrangements. The 
Committee recommended that the borrowing should be 
sanctioned, such sum to be repaid by yearly, half-yearly, 
or quarterly instalments of principal, or of principal and 
interest combined, of as nearly equal amounts as might be. 
and in each case from the date of borrowing. The Council 
unanimously passed the recommendations of the Com- 
mittee. 
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The Welsh Railway Outbreak. 


Tue end of the Welsh railway strike was as sudden 
as its beginning. The men awoke to the fact that 
they had been partly befooled and had partly made 
fools of themselves, and, acting on the advice of 
Mr. J. H. Thomas, whose energetic action is worthy 
of all praise, decided to surrender their case and 
place themselves in the hands of the Great Western 
Railway Company. They have gained not a single 
point of any kind, unless it is a satisfaction to them 
to know that for some time they caused a disorganisa- 
tion of trade which was injurious to their own country 
and robbed the company they serve of some thousands 
of pounds. The two men who were the root cause 
of the outbreak, engine-drivers James and Reynolds, 
are not to be reinstated, the men do not get the 
guaranteed week’s payment, they have to subscribe 
from one shilling to half-a-crown each to the Swindon 
Victoria Hospital, they have had to apologise for 
their action, and have had to promise that they will 
not “let it occur again.” The whole brief struggle 
was a fiasco as absolute as the fight between Wells 
and Carpentier ; it was all over in half a round, and 
the defeat, if defeat it may be called, where there 
was no resistance, was complete. 

Whilst we rejoice over this termination to an 
outbreak which at one time wore an ugly aspect, 
we must not blind ourselves to the fact that it was a 
symptom of labour unrest. And it is not an isolated 
sympton. It is not long since the North-Eastern 
Railway suffered much from such localised and 
unnotified strikes, whilst the shipyards, until 
the signing of the agreement of 1910, were 
being continually disturbed by them. They are 
the least justifiable of all kinds of strikes, for they 
are entered upon without forethought and without 
organisation, and, as in the present case, have not 
the sympathy of a great many of the men engaged 
in them. So great is the fear of being a “swab” 
or a “ black-leg” that when, even a few, men go 
out they may count on being followed by others, 
who join them without conviction, and frequently 
without real knowledge of the issue, from the mere 
dread of being stigmatised by their fellows. In 
this case, Mr. Thomas stated “ deliberately and with 
a full sense of responsibility ” that ninety per cent. 
of the men had come out under a false impression, 
and were “deliberately and wickedly deceived.” 
Had they known of the plot hatched in the “ dentist’s 
parlour,” Reynolds and James might have heard of 
trouble in Wales, but the rest of the world would 
have known but little of it. We do not hesitate to 
say that if the actual issue could always be put 
fairly and openly before the men, and if there were 
always a secret ballot, not only strikes of this kind, 
but strikes of any kind would be almost unknown ; 
for, whilst the strike is the strongest weapon in the 
armoury of the workmen, it is the most expensive 
to use, and the same end could be often attained by 
less costly and more peaceable means. Strikes like 
the Welsh strike, engineered by a few men working 
independently, sprung as a surprise upon the body 
of the men, and not only unsupported, but con- 
demned by the leaders of the union, are wholly 
indefensible. But we must not let ourselves be 
blinded to the possible causes both of this outbreak 
and of the discountenance with which it was received 
by the labour leaders. It must, in the first place, 
be remembered that the locomotive men have hung, 
hitherto, more or less aloof from the other unionists. 
A certain amount of jealousy of the associated unions 
is then, not impossible, and the culprits in this case— 
those who hatched the plot in the dentist’s. parlour— 
may have thought to show the world what the engine- 





men could do. In the second place, Mr. Thomas’s 
masterly handling of the strikers cannot be regarded 
as wholly disinterested. It is well known that the 
railwaymen are gathering themselves together for 
a great struggle next year, and outbreaks of this 
kind interfere with the programme that the leaders 
have drawn up. Moreover, funds are low. Whatever 
they may have actually amounted to at the end of 
the great strike, they are less now, if it be true that 
the number enrolled has increased to the degree 
claimed. Many of the men have been members too 
short a time to have subscribed more than very 
small amounts to the general funds. Hence the 
refusal of the unions to give strike pay; the war 
chest must not be touched. We do not say this in 
any disparagement of Mr. Thomas’s action. Whatever 
the motive that inspired him, he did excellent work, 
and we do not wish to rob him of an iota of the credit 
he has won for himself and for the unions. 

It cannot be said that this precious strike has 
taught us much—that it has given us any valuable 
hints how to meet the greater troubles in front. 
That the Great Western was firm in its resolve not 
to reinstate the men is true, but it never had to bear 
any very great pressure; the strike was alarming, 
but futile, from the beginning. We believe, too, that 
in this instance all the other companies were prepared 
to support the Great Western. In a strike of not 
many months ago this was not the case, and the 
company stood—and fell—alone. If the demands 
of the men are to be met there must be co-operation 
hetween the companies, and we hope some day to 
hear that the representatives of all the lines of the 
kingdom have met and have decided upon a con- 
certed course. What the federation of employers 
has done for engineering employers, the federation 
of railway managers might do for railways. 


Bases of the Screw Propeller Problem. 


Tuat the fundamental principles upon which screw 
propeller action is based are only imperfectly appre- 
ciated by a large number of students of this most 
intricate problem is abundantly evident from some of 
the suggestions made in the never-ending stream of 
proposals for the improvement of screw propulsion. 
To the designing of propellers, as to the making of 
books, there is no end, and in the former case, at any 
rate, it is probable that much fruitless expenditure 
of time and money might be prevented if a clearer 
view of the main principles which underlie the pro- 
blem of ship propulsion by means of revolving helices, 
or screw propellers. were general. 

It is, of course, obvious that to drive a floating and 
resisting body through the water by a revolving 
screw a thrust equal and opposite to the resistance 
must be developed by the action of the screw, and if 
the body be started from rest the thrust will accelerate 
the motion of the body until its resistance is equal to 
the thrust, when a condition of uniform motion will 
be established and maintained. It is also equally 
obvious that this thrust or reaction must be obtained 
by giving a certain weight of water a certain definite 
velocity in the opposite direction to that of the speed 
of advance, and may be expressed by the formula Reac- 
tion = weight of water x velocity in feet per second 
 g, or thrust equals the product of mass and velocity. 
From this it follows that the relative values of mass 
and velocity may change without affecting the thrust 
as long as their product is the same—that is to say, 
a propeller of large diameter, putting into motion a 
column of water of large sectional area, can develop 
a certain thrust with less impressed velocity of stream 
than a propellerof small diametergiving thesame thrust 
—the limit to this from an efficiency point of view 
being provided by losses from surface friction and 
edgeways resistance. So far all is clear, but when we 
begin to consider what will be the best size of column 
to operate upon and the best means of impressing the 
necessary velocity upon it in order to obtain the 
required thrust, with a good mechanical efficiency, 
then the complications begin to thicken and differ- 
ences of opinion and practice to appear. One of the 
commonest and most fruitful causes of error is the 
assumption very often made that all the velocity 
impressed upon the water is imparted to it within 
the confines of the propeller itselfi—that is to say, 
that the propeller meets water in its advance that is 
quite undisturbed in so far as the propeller is con- 
cerned, that it “suddenly ”’ impresses upon it the 
velocity necessary to the development of the required 
thrust, and that after the water leaves the propeller 
no further acceleration takes place. This conception, 
once adopted, leads almost inevitably to two con- 
clusions, one that the length of propeller in the axial 
direction should be considerable, and the other 
that the pitch should increase in the axial direction 
from leading to following edge, the inclination of the 
blade at the leading edge being such that revolutions 
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xX pitch = speed of advance. One of the first screw 
propellers tried had great axial length, a complete 
convolution of the helix, and the suggestion in more 
or less moderate form crops up regularly as a proposed 
improvement on the ordinary form. The other 
suggestion, that of axially increasing pitch with a 
propeller of ordinary length, is much more common, 
and is, indeed, often adopted in practice; but we 
have yet to learn that any practically proved advan- 
tage has ever been attained by this feature. The 
fact of the matter is that the conception underlying 
them is unsound, although it was held by such an 
authority as Rankine, who attributed losses in screw 
propulsion to what he termed the “suddenness ”’ of 
change of speed of the water. The Froudes, father 
and son,combatted this view with all the force of 
their genius, and proved logically that the particles 
of water must be set in motion gradually and not 
suddenly, and before the advancing propeller reaches 
them at all; that acceleration takes place both ahead 
of and astern of the propeller, the former in obedience 
to defect of pressure and the latter in obedience to 
excess of pressure. That such is really the case has 
been amply proved both by observation and experi- 
ment. Taylor points out that the surface of the 
water in the region of the screw shows it, for a saucer- 
like depression may be always observed just ahead 
of a screw propeller in operation, at a greater or less 
distance from it, depending on the speed of advance, 
&c., and this is a sure indication of defect of pressure 
in the water ahead of the screw, and therefore of 
acceleration. It is apparent that there is no necessity 
for either a long screw propeller in order that the 
necessary velocity may be gradually impressed or for 
a rapidly gaining pitch, so that the velocity may be 
impressed in a short distance, for the column of water 
acted upon is always much longer than the propeller. 
As a matter of fact, such propellers have been tested 
and proved to be less efficient than those of normal 
design, other things being equal, and yet the sugges- 
tion recurs again and again. 

Another misconception which leads to many 
peculiarities in propeller design is that which regards 
the water in the wake of a propeller as being scattered 
in all directions by reason of centrifugal action at 
the propeller blades; as a natural consequence, we 
find propellers with blades having circular steps, 
corrugations, or ridges, and sometimes with incurved 
tips to prevent water from being thrown off with 
wasteful dispersion of energy in other than the axial 
direction. A very simple demonstration would show 
that where there is a free flow of water to a propeller 
the column of water leaving it is not only not dis- 
persed in any such way, but, as a matter of fact, may 
be actually contracted by the increasing velocity, 
which of itself to a large degree counteracts the 
centrifugal tendency. It is astonishing to find how 
much misdirected energy has been expended in 
barking up these two wrong trees when even a simple 
experiment with a rough propeller revolving in air 
clouded by smoke would show conclusively the 
falsity of the idea upon which it has been based. 
There is a third theory which seems to be very widely 
held, that somehow or other there is a great loss of 
power at the roots of the blades by churning the 
water without an adequate equivalent in thrust 
developed. It is difficult to see why this idea should 
constantly recur, unless it be that the fore and aft 
position of the blades at the smaller diameters 
suggests a large resistance to turning, and obscures 
the basal fact that all points on a screw surface are 
parts of a true helix, whether at the root or the tip of 
the blade, and that the increase of obliquity is 
exactly balanced by a corresponding decrease of 
circumferential speed as the diameter is reduced. 
Whether this be so or not, the fact remains that pro- 
pellers are proposed, and made, having the pitch 
increasing in the radial direction from root to tip, 
and also with large bosses, so that there may be less 
of the wasteful part of the blade to churn, and other 
devices having the same end in view. Needless to 
say, none of these things has ever been proved to be a 
success in practice; on the contrary they have been 
experimentally proved to be detrimental to the 
attainment of a high efficiency. 

Claims are sometimes advanced for special designs 
of propellers that, by reason of peculiarity of form 
or proportions, they partly or wholly prevent the 
phenomenon of cavitation. Now, while there can be 
no doubt that some shapes of propeller may pre- 
cipitate the formation of cavities, those, for instance 
causing an undue amount of eddying, yet the pheno- 
menon is not primarily caused by the propeller itself, 
but by its effects—that is to say, it is caused by rup- 
ture of the propeller stream when the pressure above 
the propeller is insufficient to produce the high 
velocity impressed upon the stream by the driving 
face of the propeller. If we assume for a moment 


peller, that is, a plane of accelerative force at the 
position of the centre of the propeller, developing a 
gradually increasing acceleration, then we shall at 
last come to a point where the velocity impressed 
upon the stream is greater than that derivable from 
the pressure of the surrounding water, and cavitation 
will occur. This is evidently quite independent 
of the form of the propeller, so that no particular 
design of propeller can possibly prevent altogether 
a feature which is a natural outcome of the velocity 
impressed on the stream, whatever be the means by 
which it is so impressed. In practice this never 
occurs in so simple a way because a material propeller 
must be used, it must have thickness, and it must 
have peripheral speed of blade with inevitable eddy- 
making. Cavitation probably occurs first at the 
blade tips and edges, as a result of the speed com- 
pounded of the axial velocity and the circumferential 
velocity. A discussion of the incidence of cavitation 
is, however, out of the scope of our consideration, 
but the point must be made that it is a basal fact that 
no propeller, whatever be its design, can wholly 
eliminate cavitation. 

We may have laid ourselves open to the charge 
by advanced students of drowning a dead mouse in 
once more stating these first principles, but they 
need to be reiterated, for when it is clearly and firmly 
grasped by all engineers that the main problem: con- 
sists not in form of propeller per se, but rather in the 
amount of sectional area of column that can be most 
efficiently acted upon by an ordinary propeller 
restricted as to revolutions and speed of advance ; 
such complications as variable pitch, curved blades, 
exaggerated boss diameter, <c., will take their proper 
place in the background, and more mental energy 
will be set free to attack the sufficiently difficult 
dynamical problems of fixing upon best dimensions 
and location for efficient propellers suited to particular 
conditions, and avoiding the fatal region where 
cavitation occurs. 


The Reputation of a Car. 


In the early days of the motor car industry the 
more or less fortuitous result of one of the many 
trials organised by what was then known as the 
A.C.G.B.I. had a good deal to do with the creation 
of the demand for a car. The public was, at that 
time, certainly justified in feeling that, among the 
many, what we should to-day look upon as bad, cars, 
the best it could do was to purchase that one which 
had proved itself capable of doing even as much as 
1000 miles without a stop, or with only trifling 
derangements, even though that performance was 
made in skilled hands. To-day every car is expected 
to run without trouble for distances which would be 
beyond the range of any practical open trial; in 
fact, the car would almost have to be run to destruc- 
tion. Other means have therefore to be sought for 
demonstrating the excellence of a given car. At 
the same time, it is quite fair to say that cars are 
bought to-day, especially where the fair sex has a 
say in the matter, simply on account of the shapeli- 
ness of the body, the colour scheme or the comfort 
of the seats. No doubt, however, these cases form 
a minority. Success in races or in record breaking 
on Brooklands undoubtedly forms another means of 
effecting some sales, though the chief value of racing 
lies in the experience which the designers and builders 
gain of those parts which are liable to failure. Good 
salesmanship, good advertising and generous agency 
terms also play their part, but no one will doubt 
that the very best selling agency is the really satisfied 
customer. But when a car has made its reputation 
by the use of best material and the most careful 
attention to details, both of construction and testing, 
it is not fair to the public, or to the makers in the 
end, to trade upon that reputation and put out an 
inferior article. A very short time will be sufficient 
to cause the fact to become widely known, and the 
demand for that vehicle will go down far more rapidly 
than it has grown up. We write these words with a 
definite purpose in view. We should have thought 
that their truth would have been clear to all. Their 
meaning is, however, apparently ignored. We have, 
for instance, recently heard of a firm which, in place 
of carefully testing every chassis on the road before 
delivery, now only takes, say, half a dozen out of a 
large batch, tests them and lets the others take their 
chance. That is not a wise, not a fair course. An 
even more suicidal policy to our mind is one which 
has recently been adopted in the repair shops con- 
nected with a big manufacturing firm, where a 
certain definite time is allowed to the men for the 
repairs to each part of a car; that is to say, each 
part has a standard time, whatever the nature of 
the trouble. At the end of this allotted time, 


<= 
the customer. This certainly allows of such an 
estimate for the repairs being given to the custome, 
as will ensure a profit on the job, but in view of the 
enormous variations in time required in properly 
adjusting different motors, gears, &c., it is impos. 
sible to believe that every repair can be satisfactory. 
Certainly such a practice will not result in the satisfied 
customer, who ought to be, and we think is, of gych 
value to the manufacturer. Any firm that is follow. 
ing such a line is sowing for itself the seeds of a very 
expensive harvest. 





AEROPLANES IN PARIS. 
(By our Representative in Paris.) 
No. I, 

THE Paris Aero Show has demonstrated that there jg 
no falling off in the public interest in aviation matters, 
It has, on the contrary, been further stimulated by the 
long distance flights across Europe, as well as by the 
extraordinary performances of Pégoud and his 
imitators, to the extent that the aeroplane has ob. 
tained a stronger hold upon the imagination than any 
other development of human skill and_inzenuity, 
Yet despite the remarkable progress of the aeroplane, 
as judged by the work done, the new industry has 
passed through anything but a satisfactory year, 
There have been a few tentative efforts to give it a 
practical value as a means of carrying mails and the 
like, but it is not likely that any really serious ap- 
plication will be made for a long time to come, or at 
least- until the aeroplane can be absolutely relied 
upon to keep to schedule time under all conditions 
of weather. For the moment, there is no opening 
for aeroplanes beyond army requirements. If this 
source of business were closed the outlook for manu- 
facturers would be very poor indeed. The French 
War Department has for more than a year past been 
carrying out a work of organisation at Chalais- 
Meudon with a view of building aeroplanes, and it was 
announced recently that the authorities had decided 
henceforth to build all the machines at the military 
factories. Such a decision would mean the tem- 
porary ruin of the industry, and would certainly 
seriously hamper the development of the flying 
machine. Fortunately, the War Department has 
not persisted in this policy, experience having shown 
that the military-built aeroplanes are more costly, 
and are usually less satisfactory, than those purchased 
from manufacturers. It is now understood that the 
industry will continue to find a fair amount of work 
in supplying military aeroplanes. 

Although the material results of the past year have 
not been satisfactory, the moral effect of the per- 
formances accomplished on different types of machines 
has been very great indeed. Formerly, a good deal 
was said about automatic stability. It was supposed 
that a flying machine would never be employed for 
other than special purposes unless it possessed an 
inherent stability which would render it safe under all 
conditions. This inherent stability is claimed to 
have been obtained, for example, in the Dunne 
machine, and various devices have been introduced 
to prevent the capsizing of aeroplanes through causes 
independent of the pilot’s skill. Research continues 
to be carried out in the direction of automatic stabi- 
lity, it being stated even that a perfect solution has 
been found by Mr. Orville Wright, who is reported to 
have declared that in twenty minutes anyone will be 
able to handle safely his new machine. For the 
moment, it cannot be said that this quality is really 
essential to the success of the aeroplane. Pégoud, 
Chevillard and others have considerably modified 
general opinion upon this matter. It has been 
amply demonstrated that a suitably constructed 
machine is perfectly safe so long as it flies at a suffi- 
cient height. A skilled pilot is always able to right 
his machine if he has the time. Nearly all the 
accidents arise when the aeroplane is landing, and 
the comparatively few occurring in mid-air may be 
assumed, from the imperfect evidence available, to 
be due to the collapse of the machine. Such accidents 
are becoming more and more rare on account simply 
of the improved construction. Automatic stability 
is certainly desirable, and may eventually be obtained 
without necessitating designs that slow the machine 
unduly, but this is hardly likely to provide a wider 
scope for the aeroplane until builders of engines are 
able to supply cheaper and more economical motors 
than those now available. For this reason alone the 
aeroy lane is generally too costly to be used by private 
owners, even if it possess the advantage of automatic 


stability. 


While a vast amount of experimental work is being 


carried out with new principles of aeroplane design. 


very little of this is observable at the Paris Show. 


One of its distinguishing features is the absence of 
freak machines, such as provided variety at previous 
exhibitions. 
possible is the designing of aeroplanes: that will fly 
at fairly high speeds with engines of a few horse- 
power. 
this to be possible, but no one yet appears to have come 
within measurable distance of building a satisfac- 
tory machine of this type. 


Evidently, the only new departure 
Professors of aviation have always declared 


Until this is done progress 





whether the repairs are properly completed or not, 





Froude’s theoretical conception of a phantom pro- 





the job has to be closed up and the car returned to 





is limited to the refining of the classic type of aero- 
plane and increasing speed and safety by a careful 
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study of plane curves and the fitting of engines of the 
highest possible power. In this latter respect avia- 
tion engines are always deceptive. The efficiency 
of rotary engines has certainly been improved by 
gettling upon a better proportion of the parts and more 
aapecially by the use of mechanically operated inlet 


es) . 
a and with these refinements the engines are 


val : é ; 
giving something like their rated power. As, how- 
ever, this cannot be conveniently increased, the sup- 


porting area of high-speed machines has been con- 
siderably reduced, the Ponnier, of Védrines, for 
instance, having a total width of only six metres, 
while the engine is rated at 160 horse-power. 

A singular feature about the flying machine is the 
difference of opinion that still exists as to the relative 
advantages of the biplane and the monoplane. A 
year ago the single plane machine seemed to carry 
averything before it, and the acrobatic feats per- 
formed with this type of machine ultimately created 
a sense of security that appeared to confirm the 
superiority of the monoplane. Since then, the per- 
formances have been equalled by the biplane, thereby 
demonstrating that the qualities necessary for looping 
in mid-air are not inherent to any particular type of 
machine. If the biplane has recovered ground it is 
probably due to the preference shown by the military 
authorities, who regard the biplane as a more con- 
venient machine for purposes of observation. Per- 
haps one of the most interesting machines in this 
respect is the one evolved from the two distinct types 
of biplanes formerly built by the brothers Farman. 
The lower plane is about one-third the length of the 
upper, to which it is braced by very stout wooden 
struts, while steel wires are used for bracing the ends 
of the planes. The fuselage is short, and is built up 
of steel tubes, in the same way as on the old Maurice 
Farman machines. The body carrying the propelling 
machine forms a separate unit. It is entirely en- 
cased in sheet steel. This body is attached directly 
underneath the upper plane, so that while the Gnome 
engine and propeller are just behind the top plane, the 
fore part of the body, with two seats, projects in 
front, thereby providing an uninterrupted view for 
the pilot and observer. These military requirements 
are also met in the Borel monoplane, which is driven 
by a propeller at the rear. A long shaft is therefore 
necessary, and this would presumably require a 
particularly rigid body construction. But the front 
of the body is by this means free from any obstruction, 
and at the show it carries a small Hotchkiss gun. 
These machines both indicate the trend of design in 
military aeroplanes which will probably be protected 
and armed for fighting at short range. 

Apart from these special features there is very little 
that is really new in the design and construction of 
aeroplanes. An interesting novelty, however, is the 
system employed in the Paul Schmitt biplane for 
varying the angle of incidence. The planes are 
carried on a steel frame hinging on an axis passing 
through the body so that, by means of this frame, 
the planes ean be tilted backwards and forwards. 
The Schmitt biplane has three seats. Several of the 
machines exhibited have undergone scarcely any 
modification. Such is the R.E.P. designed by M. 
Robert Esnault Pelterie, who has the merit of having 
been the first to employ tubular construction through- 
out. The use of steel and light alloy tubes in the 
construction of aeroplanes is now becoming more and 
more general. Progress in constructive methods is 
observable, more especially in the Morane-Saulnier 
monoplane, in which a good deal of metal is employed, 
and the whole machine has an appearance of extreme 
lightness, at the same time that there is obviously no 
sacrifice of strength. This result has been attained 
by the exercise of care in building rather than by 
any changes in, the system of construction. As 
failures in the past have been due mainly to defective 
connections the greatest attention is now paid 
to these details, and the improved finish of the machine 
themselves implies better workmanship all round. 
lhe apparent lightness of some of the monoplanes is 
also accentuated by the use of a new material for 
coating the fabric which gives it a semi-transparent 
appearance. The idea of this is to render the aero- 
plane almost invisible when in the air. 

Several makers exhibit military machines. The 
Ponnier monoplane, with 60 horse-power Le Rhéne 
engine, has a total width of 9m. 15 and a supporting 
surface of 13 square metres. Here, as elsewhere, 
the external lines of the monoplane are as free as 
possible. The influence of the Nieuport design is 
observable on many of the machines. The fuselage 
's In the form of a long tapered cone with a large 
semi-spherical front, the whole being encased in sheet 
steel. Tt was formerly supposed that the encasing 
of the rotary engine would cause trouble through 
defective cooling, but it is found that the air drawn 
in Is quite sufficient to keep the engine at the required 
temperature, while the arrangement is certainly a 
great convenience for the pilot, who is no longer 
smothered with oil. The Nieuport Company, having 
acquired a licence for the construction of the Dunne 
biplane, exhibits one of these machines, in addition, 
of course, to its monoplanes. The makers of the 
Bristol aeroplanes are evidently keeping pace with 
developments, for they exhibit a biplane which aims 
re <a e the advantages of the two different 
Re Ri ae Blériot is doing the same thing 
seein Iplane in which he preserves the tapered 

nical form of fuselage. The planes are braced by 





metallic stays, and the lateral control is by ailerons. 
The machine is propelled from the rear by an 80 
horse-power Gnome engine. 
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The Apostle of Free Labour : The Life Story of William 
Collison, told by Himself. Hurst and Blackett, 
Limited. 1913. 16s. net. 


Mr. CoLiison, though he does not attempt to go to 
the root of labour troubles, has contributed to the 
literature of the subject a work which should be 
perused by every politician or student of sociology. 
The author is obviously a one-sided man, and a 
fighter who enjoys hand-to-hand encounters with the 
disturbers of industrial peace. And he does not 
bother his head with the question whether, under 
any possible circumstances, the executive committees 
of trade unions have a right to appeal to the arbitra- 
ment of force in what they conceive, or say they 
conceive, to be the moral and economic uplifting of 
the working-classes. 

Mr. Collison is still on the sunny side of fifty, so, 
perhaps, this autobiography is not so much to be 
included among that large and ever-growing class 
of literature to which men with one foot in the grave 
contribute, as part of the writer’s mission in life 
to attack trade unionism, and show the world what 
manner of men are engaged in stirring up the people 
against an industrial system, which, so far as we can 
judge, will survive them and still flourish when they 
have long been forgotten. The writer gives us some 
interesting glimpses of the sordid life of the East End 
in the days of his youth. He is the son of a policeman 
in the Whitechapel Division of the Metropolitan 
Police, and has seen much of the seamy side of life. 
In his youth he became an omnibus driver, and, 
later, a prominent member of the Omnibus Drivers’ 
Union. But the policy of an ambitious lawyer who 
was, according to Collison, using the union as an 
avenue to parliamentary honours, was the cause 
of his desertion from the ranks of the new trades 
unionism. 

In the course of his recital the author gives us 
many glimpses of the lives and character of well- 
known popular leaders—the egotistical John Burns, 
the dreamy visionary Ben Tillett, the unpractical 
Keir Hardie, Tom Mann, and the rest of them. The 
author has known and admired the gifted but ill- 
balanced daughter of Karl Marx, whose life was one 
of the world’s tragedies. It is also interesting to 
learn that the late husband of the too-celebrated 
Mrs. Pankhurst was an ardent believer in women’s 
suffrage, and, apparently, the inspirer of his wife’s 
crusade. Perhaps, if he were still alive he would 
have moderated some of her excesses, for it does not 
appear that arson and window-breaking was part 
of his creed. 

Mr. Collison’s active career as a strike breaker 
had its inception about the time of the great dock 
strike of 1889, when the reigning President of the 
Local Government Board marched 40,000 men into 
Trafalgar-square. The new industrial gospel of 
strikes, intimidation, boycotting and unlawful picket- 
ing suggested to Mr. Collison the formation of a 
National Free Labour Association. It was on May 
16th, 1893, at ‘‘ Ye Olde Roebuck,’ Duke-street, 
Aldgate, E.C., that the first general conference was 
held to formulate rules and arrange plans with a 
view to organise the free labourers of this country, 
so that on a declaration of a strike there would be a 
body of men to carry on the work in deserted factories, 
railways or other industries. We can easily under- 
stand the storm of hatred with which the news of 
the creation of the new association was received 
by leaders of trades unions, and the efforts, fair and 
foul, which they made to kill it or blacken its character. 
However, in spite of their assaults and their hostility 
it has thrived. Mr. Collison tells us about the Taff 
Vale strike, the Bristol tramway strike, and the 
transport strike of last year. In two chapters on 
the ‘‘ Confessions of a Strike-breaker,’’ we learn the 
difficulties and dangers of open war against powerful 
trades unions for whom every means are fair. ‘“‘ The 
King of Blacklegs,”’ as he has been called by his 
enemies, tells of the hand-to-hand battles, the cries 
of execration with which his men were greeted by 
strikers, the ruses to outwit peaceful pickets— 
very far from being peaceful—and all the incidents 
of industrial war—worse than war, worse even than 
civil war. 

We believe many sincere and well-informed students 
of social problems doubt, and rightly so, the wisdom 
and straightforwardness of labour agitators. Mr. 
Collison informs us that ‘“‘ agitation is one of the most 
profitable industries of the moment.” That is to 
say, that were it not for strikes and rioting, certain 
well-known persons, including a Cabinet Minister, 
would have remained in the obscurity to which the 
accident of their birth had apparently condemned 
them. Though it is right and in the best interest 
of the community that talent, however lowly born, 
should have an opportunity of expressing itself, 
nothing can justify even the greatest genius in 
climbing to eminence at the cost of the human suffer- 
ing inseparable from an interruption in the peaceful 
continuance of economic production, distribution 


, By D. B. Butler. 





and exchange. That is the gravamen of our case 
against the most noisy and unscrupulous of labour 
leaders. And if we may credit Mr. Collison, there is 
abundant evidence in support of our argument. The 
temptation to a bad workynan blessed, or cursed, 
with the gift of rhetoric to persuade himself that he 
has a mission to declare war on leaders of industry 
in an age when the working-classes have become the 
de facto rulers of this country is perhaps too strong 
to be resisted. Moreover, should he have imbibed 
the seductive, if absurd, doctrines of Karl Marx, 
the intensity of his ambition is easily understood. 
The material on which he works, the half-educated 
working-class mind, is exceeding pliable to his hand. 
We remember reading with a rather sceptical mind 
the very interesting study of Gustave Le Bon on 
the “‘ Psychology of the Crowd.” The contempt with 
which he spoke of the almost total absence of the 
reasoning faculty in the lower classes appeared at the 
time exaggerated and untrue to life. But the recital 
of some of Mr. Collison’s experiences has caused us 
somewhat to reconsider our opinion. It is possible 
in this civilised age and in the most enlightened 
country, politically speaking, on the fact of the earth, 
for great masses of men to be cajoled into leaving 
their employment and reducing those dependent 
upon them to starvation at the bidding of dreamers 
like Ben Tillett or Keir Hardie without the vaguest 
notion why they were doing so. What an indict- 
ment of the human intellect ! Is it to be wondered 
at that men should arise to revolt, as Mr. Collison 
has done, against such a state of things ? 

Nevertheless, we do not think that the machina- 
tions of eloquent demagogues are entirely responsible 
for social evils. If we desire to see law and order 
permanently established in this country, we must 
admit that there are evils ; for the most able agitator 
would find it a hard task to rouse the masses if he 
could not discover some abuses on which to bottom 
the flowers of his rhetoric. But rarely, perhaps never, 
do they justify a resort to force, to the dislocation 
of trade, and the interruption of the peaceful con- 
tinuance of industrial activity on which not only 
the dividends of the members of joint stock com- 
panies and the profits of capitalists depend, but also 
the happiness of the meanest day labourer. 
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TWIN-SCREW HARBOUR TUG AND PASSENGER TENDER 


FERGUSON BROTHERS, LIMITED, PORT GLASGOW, BUILDERS 








A TWIN-SCREW HARBOUR TUG AND PAS- 
SENGER TENDER. 


THE vessel illustrated herewith, and on page 633, is the 
twin-screw tug, harbour service steamer and passenger 
tender Ludwig Wiener. She has been built by Ferguson 
Bros., Limited, of Port-Glasgow, to the order of the High 
Commissioner for the Union of South Africa, for service | 
in Table Bay Harbour, and is claimed to be the most | 
powerful and most completely equipped vessel of her type 
ever built. 

Some of her leading dimensions, &c., are as follows :— 
Length overall, 169ft.; length between perpendiculars, 
160ft. ; breadth moulded, 32ft. ; depth moulded, 17}ft. ; 
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duplex ash ejector pump and an electric light engine and 
dynamo. Two steam-driven fans are carried on the main 
deck to assist the draught in the stokeholds. In each 
stokehold a See ash ejector is fitted. 

Among the gear controlling the working of the vessel, 
may be mentioned five Chadburn telegraphs, a powerful 
Caldwell steering engine, a large Emerson-Walker and 
Thompson windlass at the bows and a Clarke-Chapman 
warping winch on the after-deck. A powerful automatic 
four-cylinder Chase towing machine is installed on the 
main deck over the after coal-bunkers. Two 21ft. life- 
boats and a 17ft. dinghy are carried in Welin davits on 
the bridge deck. The vessel has been constructed under 
the direction of the High Commissioner’s consulting 
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bunker capacity, 300 tons ; fresh water capacity, 130 tons. | 
The officer and passenger accomodation, consisting of 
saloon, berths, &c., is arranged forward under the bridge 
deck. Accomodation for the crew is provided still farther | 
forward beneath the main deck. The vessel is lit elec- | 


electric searchlight. A Marconi equipment and a sub- 
marine signalling installation are carried. 

The machinery was supplied by the builders, and consists 
of twin-screw triple expansion engines, which are of 2400 
indicated horse-power, the higa, intermediate and low- 
pressure cylinders being respectively, 18in., 284in. and 48in. 
in diameter, with a stroke of 28in. All the cylinders are 
fitted with liners,and metallic packing is provided on the 
piston-rods. The propellers are of manganese bronze, 
and are four-bladed. Steam is supplied by four Babcock 
and Wilcox marine type water-tube boilers, the uptakes 
of which lead into one large funnel. 

A very complete range of modern auxiliaries is to be 
found in the engine-room and elsewhere. Among these 
may be noticed Weir twin-feed pumps and evaporator, 
Ferguson Brothers’ hotwell filters, separate centrifugal 
pumps, an auxiliary condenser, separate steam-driven 
bilge pumps, fresh-water pumps, an air compressor, & 
Merryweather fire pump, a centrifugal salvage pump, a 


trically throughout, and on the flying bridge is a powerful | 





engineer, Mr. H. G. Humby, and Captain Leigh, port- 
captain of Cape Town, the resident inspector being 
Mr. A. P. Booth, of Durban. She carried through her 
trials, we understand, most successfully, and sailed for 
Table Bay on the 15th of October. 








LAMINATED GEARING. 


ONE of the latest processes for the manufacture of gear 
wheels is that introduced by Messrs. Herbert Terry and 
Sons, of Redditch, who are now producirg a gear wheel 
from stampings. The finished wheel, consists of a number 
of stamped discs mounted side by side, and is thus 
correctly described as laminated. To follow the process 
let us assume that 1000 wheels are to be made each con- 
sisting of 6 discs. First, 6000 plain circular dises or blanks 
are stamped out, the centre being removed and a number 
of rivet holes, and if necessary a keyway, being cut at the 
one operation. Then 3000 of these discs are placed one 
after another between dies in a notching machine and the 
requisite number of teeth are punched out of the periphery, 
while the remaining 3000 dises are arranged in the notching 
machine one half of the pitch in advance of the keyway, 


—————_> 
or whatever the locating point may have been in 
first 3000 dises. The parts are now ready for omeumeat 
and three of each sets of discs are required for each wh an 
First comes a disc from one set, then a distance rt 
which may be of any thickness between four thousandth 
and one ,’s of an inch, then one of the discs froin the oth ‘ 
series, All the parts having been assembled they ‘i 
riveted together. The effect of staggering the ‘a: 
which results from this arrangement is that the virts 
pitch is halved. The backlash is thereby diminished 
which should result in a quieter running geur, More. 
over, the method of mounting appears to result in a yor, 
** dead ”’ wheel which does not ring when struck, "y 

Of course, this dephasing of the teeth in the 
of discs prevents the use of this type of gear ji) y sliding 
gear box, but ademand can, it is claimed, be met |), sien 
bling the dises so that their faces would form a continuous 
surface ; by this means, however, some of the advantages 
would be lost and it would probably be better to use i : 
clutches to disconnect the various gears. There must p 
course, be a limit to the hardness of the material of which 
these discs can be made as very hard materials would yo} 


‘WO series 














LAMINATED GEAR WHEELS 


stand the punching, but the makers claim that high 
tensile steels can be used with perfect satisfaction. §o 
far they have used ordinary saw blade steel. They also 
claim that the dises can safely be hardened by placing 
them together on a mandril when only the working faces 
will be affected and any slight distortion that may take 
place in an individual dise will be quite neutralised in 
the assembled wheel. 

There can be little doubt that a finished gear wheel can 
be produced by this means in less time and a good 
deal more cheaply than by the ordinary processes, but 
whether the laminated wheel when finished would be 
equal in all respects to the other is a question we shall be 
glad to see answered by prolonged use. The staggering 
of theteeth should lead to quiet running, whilst the lubri- 
eation is likely to be good owing to the number of narrow 
spaces which will pick up and hold oil. We give an illus- 
tration of a couple of wheels to show the general appear- 
ance. 

We have inspected a pair of wheels about 3in. in 
diameter in which there were 5 discs and the meshing 
seemed to be very perfect. As the thickness of the metal 
of which the discs were made appeared not to exceed 
about yin. very accurate adjustment along the shaft 
between the two wheels would be necessary ; in this, 
however, the laminated wheel would be in no worse a 
position than helical gearing is at the present time. 








THE NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


THE North-East Coast Institution of Engineers and 
Shipbuilders is probably one of the most progressive of 
the technical societies, and has just added to its activities 
by the formation of an Aeronautical Committee. The 
idea of this Committee was only mooted at the dinner 
held in the spring of this year, but it is already hard at 
work, and evidences of this were to be seen at the con- 
versazione held in Newcastle on the 27th ult., when a 
full-size aeroplane was shown, together with a number of 
engines, propellers, models, &c, On the night following 
a very interesting paper on the Diesel engine was read 
by M. Georges Carels, which we gave in fairly complete 
form last week. In view of these activities, we think 
that the present forms a suitable time to place on recoil 
a short history of the work of this Institution. 

Those who can remember Newcastle and the district 
as it was thirty years ago will recollect a whispering which 
circled among the various followers of the sciences of 
engineering and shipbuilding. It was then merely a 
whispering ; there were no parties of sufficient importance 
involved to raise it from this category. That is, the 
principals of the local firms had no part in it. The 
matter in point was that the younger engineers and naval 
architects, who depended on their skill for their livelihood, 
felt the need of some suitable means for communicating 
their ideas to each other; for discussing the various 
questions with which they were particularly interested. 
True, they did this in their various places of work, but only 
within a small circle, and also at their clubs ; but any dis- 
cussions which could take place there would almost 
essentially be of a rather shallow nature. No, if the end 
in view was to be obtained, an organisation would have 
to be formed with the express object of advancing the stock 
of knowledge upon engineering and shipbuilding, and of 
spreading that among those interested. So at last someone 
ventured to speak aloud. It was Mr. W. G. Spence, 
now an honorary member of the Institution. He com- 
menced the active measures for the formation of a@ scien- 
tific institution by writing to the Newcastle Daily Chronicle 








upon the subject. A public meeting was called in Sep- 
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tember, 1884, and upon the decision of that a circular 
was issued to the firms in the neighbourhood. The 
response of the principals was most hearty. In fact, no 
matter what the object of the Institution has been, these 
people have always been most generous in answering 
any appeal made to them. The practical result was the 
formation of the North-East Coast Institution of Engineers 
and Shipbuilders, the first general meeting taking place 
on November 28th of the same year under the presidency 
of Mr. William Boyd, then general manager of the Wallsend 
Slipway Company. 

The North-East Coast Institution came quite as the 
natural result of existing circumstances. In the district 
pg a very large population of well-educated engineers and 
those of the kindred professions who, partly on account 
of their age, occupied positions not sufficiently lucrative 
to enable them to attend the meetings of those bodies 
which now, as then, still stand at the head of the many 
institutions for similar purposes that have sprung com- 
paratively recently into being. Further, with all due 
deference to these institutions, their papers and lectures 
were of a nature rather too advanced for the average 
person. An institution was wanted that would meet 
a those difficulties ; that would be, figura- 
niin speaking, beside the workshops, and that would 
aiiita ee of these workshops in a manner 
ROE y simple to be comprehended by those con- 
their rd and yet with a tendency gradually to improve 
ried nowledge. This is exactly what the North-East 

cast Institution has done, and it can now take in hand 





subjects of as advanced a character as most of its brethren. 
It would be unjust to make the above remarks without 
paying tribute to the energy and perception of Mr. W. G. 
Spence and his colleagues who pioneered such a good work. 
It is unnecessary to add, ifsdue consideration is given to 
the facts enumerated, that these gentlemen deserve to 
have their names preserved in such a manner as shall 
ensure their example being kept before the eyes of many 
rising generations. 

These were the causes for the foundation of this Institu- 
tion. Its history up to now has proved the truth of 
what has been said. The need of it was really felt, and 
it has not interfered with the working of any similar body. 
Of course, ‘ts influence has not been felt very greatly, so 
far, throughouse the country and the civilised world gene- 
rally. It must be remembered that it was founded to 
meet local requirements; but the Council does not see 
any reason why this principle should be acted upon in too 
exact a manner. In fact, next session will probably see 
foreign representatives appointed in most parts of the 
world. However, in one matter at any rate, the Institution 
has turned its attention to subjects more intimately asso- 
ciated with quarters far from the North-East Coast. 
No one who took the least interest in the naval engineer 

uestion, somewhat more than twelve years ago, will fail 
to recollect the very prominent part taken by this Institu- 
tion. The at present improved position of the engineer 
on his Majesty’s ships is mainly due to the work which the 
Institution undertook in 1900, and for some time subse- 
quently. 





The Institution is essentially divided into three sections : 
—Members, or professional engineers, naval architects, 
&c.; associates, representing those interested but not 
professionally following engineering or shipbuilding, 
such as shipowners; graduates, students of appropriate 
scientific subjects. The members and associates are 
divided into two sub-sections for purposes of convenience. 
To meet the very practical ends of the Institution the 
Council makes every endeavour to bring members and 
associates together as much as possible. A practical 
enunciatiun of the principle involved is that shipbuilders 
and shipowners are mutually dependent. Most success 
is to be obtained when the constructor and the purchaser 
are upon the most intimate terms; when they have their 
heads together. This is quite clear to all; but, like a 
great many facts which are common knowledge, it is not 
being acted upon. The associates are far too reticent in 
talking with the members, in attending the meetings and 
taking part in the discussions. Quite recently, at the 
discussion of Mr. Ballard’s paper on the ‘‘ Arch Principle 
of Ship Construction ” one of the associates—Mr. W. A. 
Souter—was induced to give his contribution, and it has 
very much enhanced the value of the results of the. dis- 
cussion in general. 

The Graduate Section has a committee and officers of 
its own, and also a separate syllabus of meetings. The 
members of this section are principally apprentice engineers 
and draughtsmen in the works, and engineering and naval 
architecture students at Armstrong College. The princi- 
pals of the works are very active in persuading and helping 
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their apprentices to join. The Institution itself is re- 
ponsible for the regulations regarding apprentices obtaining 
at all the works for a large radius around. The Institu- 
tion’s objects are avowedly of an educational nature. 
Without in any way clashing with the work of the Uni- 
versity of Durham, the Institution carries on what may be 
ealled, though scarcely sufficiently clearly, practical 
educational work. Sir Charles Parsons, in his speech 
at the annual dinner on the 6th March, expressed the idea 
very satisfactorily. At Armstrong College engineers 
receive their education—disinterestedly. At the North- 
East Coast Institution they come and discuss the same 
subjects as are taught at the College, with a sense of their 
livelihood being directly involved. 

The * Transactions ’’ appear in “ parts’? about three 
weeks after each meeting, the idea being to give each 
member a full report of the paper and discussion which 
have constituted the main proceedings at one meeting 
before the date of the following one, at which the dis- 
discussion is commonly resumed. In this way the dis- 
cussion of the papers is promoted. 

In addition to the functions mentioned, the Institution 
carries its work beyond the scope of what is connected with 
the holding of meetings and the issue of * Transactions.” 
Its Council has charge of the measured mile-posts at 
Hartley, on the Northumberland Coast. At present it is 
not altogether satisfied with these, however, though an 
Admiralty certificate for the distance was granted six 
months ago, as the result of a revised survey. The dis- 
tance is not an exact Admiralty knot, and so it is some- 
what inconvenient in cases where comparisons of speed 
&e., are involved. Alterations are contemplated for as 
early a date as can conveniently be arranged. 

After twenty-nine years of battling as a “friendly 
society,"* the Institution now finds itself incorporated. 
This word can be used in more than the legal sense given 
by the Companies Act. The members of the Institution 
are more than ever bound together ; but the step taken, 
it is hoped, will result in giving it that stable position 
most to be desired, and quite necessary with such an 
organisation. Age has given it more powers, and it can 
now contemplate measures which seemed far in the clouds 
at the Institution’s foundation—at any rate, to the 
average member. 








RAILWAYS FOR DEVELOPMENT PURPOSES. 


A PAPER on the above subject was read before the 
Liverpool Engineering Society on December 3rd by Mr. 
G. Kenyon Bell, A.M. Inst. C.E. The author dealt with 
the location and construction of railways for developing 
new countries, as distinguished from those which were 
built for light traffic in older countries. The question 
was treated from the point of view of the steam engine, 
although the author recognised that in some cases the 
internal combustion engine, or motors deriving their 
power from a hydro-electric station, would be more 
economical. The author said he was strongly in favour 
of adopting the English standard gauge whenever it was 
possible, and that the freight which the extra width 
allowed would pay for the increased cost of construction. 
After the gauge had been settled, the questions of gradients 
and eurvature had to be considered. An instance was 
mentioned in which a change of gauge on the same railway 
was allowable, viz., where the standard gauge ran right 
up to the base of a mountainous ridge which would either 
have to be tunnelled or crossed by a long detour at the 
maximum gradient. In such a case the author said it 
was probably preferable to lay down a rack or cable 
railway and go right across the range, rather than construct 
and maintain an adhesion line with heavy gradients 
which might be excessively long. Some particulars of 
railway engineering in the Colonies were then given. 
In a line for developing a country, the expense of building 
a tunnel was generally at first prohibitive, and the only 
alternative to a rack was a detour. Later on, when the 
traffic inereased, either the rack or the detour would 
have to be done away with, and the mountain tunnelled, 
as in the case of the Canadian Pacific Railway and the 
Kicking Horse Pass line through the Rocky Mountains. 
As originally built this line had one curve of 262ft. radius, 
with no superelevation and only one guard rail. The 
gradients for the seven miles from Kicking Horse Lake 
through the same pass were mentioned. There was 
3} amile at 1 in 28-5, 3} miles at 1 in 22-2, and 3} miles at 
lL in 45-4. These were all against the east-bound heavy 
traftic. Since then the 1 in 22-2 gradient had been done 
away with in favour of spiral tunnels. The author also 
mentioned the case of the Central Railway of Peru, 
which, he said, had grades of | in 25 and 1 in 28-6, prac- 
tically continuously. These were adhesion lines, and the 
interesting question of what was the maximum gradient 
for adhesion lines here came in. The author had seen it 
freely stated that 1 in 40 was the absolute maximum, 
hut, he said, all these lines had been worked economically, 
and were paying concerns. It all depended on the weight 
of train that it was proposed to haul, and it was interesting 
to note that in Canada and America, where they had 
few trains per day, but had enormous loads, up to 1000 
or 2000 tons, the tendency was to have extremely low 
ruling gradients, and a fairly easy curvature, as, for 
instance, the Canadian Northern, which for a distance of 
1000 miles on the Montreal and Port Arthur line had a 
standard of 1 in 166-6 against westward traffic, and 
1 in 250 against the east-bound traffic. 








AN AVERAGE SPEED INDICATOR FOR MOTOR 
CABS. 


THE instrument illustrated herewith, the Averometer as 
it is called, is the invention of Dr. A. M. Low, and is de- 
signed to show the average speed of a motor car or similar 
vehicle as reckoned from tke beginning of a run up to the 
moment of observation. 

The mathematical operation performed by the instru- 
ment is simply to divide the total distance travelled by 
the time taken, or, to put it in another way, to integrate 
the speed-time curve and divide the result by the number 
of minutes between the start of the run and the given 
instant. The instrument is entirely automatic and per- 





mits a continuous reading of the average speed. It can 


be arranged to reckon only when the car is running, but | 


ordinarily it is set to continue working during the intervals 
in the journey when the car is stationary. Thus any time 
lost on repairs, for meals, &c., is shown by a fall in the 
average speed exhibited when the car resumes its journey, 
so that if the average speed which must be maintained to 
complete the run to a given time is known, the driver at a 
glance can see when he has made up sufficient of the loss. 
The instrument will too, no doubt, have some value as 
a means of convincing a magistrate that the offending 
motorist has exceeded the speed limit for but a short 
time, and that although he has been detected travelling 
at, say, 25 miles an hour his average speed has only been 
18. We may be permitted in this connection to express 
our fear that the prosecution would, if such a defence were 








Fig. 1 


pleaded, institute a very strict examination into the mum- 
ber and length of the stops on the road made previously 
to the offence, and that even though the inquiry resulted 
favourably to the motorist, the law would not accept a 


low value of / v.dt/ fat as any. excuse for a momen- 
tarily high value of ds/dt. 

The mechanism of the instrument is shown diagram- 
matically in Fig. 1. A uniformly threaded shaft A, driven 
at a proportionate rate from the road. wheels, carries a 
nut B, which moves from right to left as the shaft A 
rotates. A threaded shaft C, at right angles to the first, is 
driven at a constant rate by a clock and carries a nut D, 
which descends as the shaft C rotates. A slotted lever 
E works in conjunction with two pins on the nuts. If 
the nut B starts at O the distance O B at any instant will 
be proportional to the total distance travelled by the car 
up to that instant. Similarly, if the nut D starts at O 
and if the shaft C is uniformly threaded the distance O D 
will be proportional to the number of minutes which have 
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This instrument is being placed on the market by t¢ 
British Low Accessories Company, Limited, 15 t he 
St. Helens, E.C, ia 





EMPLOYMENT OF HIGH-GRADE MATERIALs 
IN BRIDGE BUILDING. 


Dr. F. Bouny gave an account, in Stahl und Kisen fi 
September 18th, of recent developments in the use 
special kinds of steel in the construction of bridges ar 
analysed a recent report on the subject by R. Schanse, 
Commissioner for the Austrian railways. The elite: 
pointed out the advantages to be gained in employ ing thes. 
kinds of steel, which enable the intrinsic weight 6f the 
girders to be reduced considerably, and consequently the 
materials used for a given load to be greatly economiged 
The employment of nickel and chromium steels is alway, 
economical for lattice bars and girder booms, but. thes 
types of steel are not suitable for rivets which are difficul, 
to fix in place, and still more difficult to remove when 
badly inserted. 

When several bridges were being projected to cross the 
Danube at Vienna, the Austrian Ministry of Public Works 
appointed a Commission to inquire into the usc of high. 
grade steel as building materials. The Chief-( ‘ominissioner 
Mr. R. Schanzer, in his report supports the views of My 
Waddell expressed in his paper on “ Nickel Steel fo; 
Bridges,’ read in 1909 before the American Society of 
Civil Engineers. 2 

This report of Mr. Schanzer refers to several eXamples of 
bridges constructed in America with steel of this type, 
He gives in detail the results of the two nickel steo| 
column tests which were recently made by the Bureau of 
Standards at the Pittsburg Laboratory on the ney 
10,000,000 Ib. vertical testing machine, for the enyineer, 
of the St. Louis Municipal Bridge. These tests wer 
entirely satisfactory from the point of view both of the 
resistance of the metal and of the framed girders, The 
models tested represented the end and centre top chord 
sections, and were made with half the linear dimensions 
of the main members, giving a sectional area of one-fourth, 
of that of the latter. The batten plates, lattice bars and 
transverse diaphragms were of carbon steel, and all other 
material was of nickel silver. The rivets for the battey 
plates and lattice bars were jin. carbon steel ; all other 
rivets were }in. nickel steel. 

The top chord sections of the 668ft. channel spans of 
this bridge, the longest simple truss spans yet built, wer 
designed for maximum stresses of about 5,700,000 to 
9,700,000 Ib., with corresponding sectional areas of 335 t 
441 square inch. The specifications called for astee! contain- 
ing a minimum of 3} per cent. nickel, and having an 
ultimate strength of 60°to 70 kilos. per square milli- 
metre (85,000 to 100,000 Ib, per square inch), and a mini- 
mum elastic limit of 35 kilos. per square millimetre 
(50,000 Ib, per square inch). The specimen tests on the 
actual material showed an average elastic limit of 39 
kilos. per square millimetre (55,500 Ib. per square inch). 
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elapsed since the run commenced. Hence tan 4, or 
O B/O D will be proportional to the average speed main- 
tained up to the instant of observation. 


| per square inch). 


On a fixed fulerum F is pivoted a pointer G connected | 


rigidly to an arm H. At its end this arm carries a pin 
working in the slot of the lever E. The displacement of 


| millimetre (60,500 Ib. per square 


the pointer G from its zero position is made proportional | 


to the average speed by cutting the thread on the shaft C 
otherwise than uniformly. It will be seen from Fig. 2, 


which shows views of the practical instrument, and which | 
has been provided with reference letters to correspond | 
with Fig. 1, that the thread on the time shaft C is at the | 


top very coarse and gets finer and finer towards the foot. 

In practice the instrument is provMled with a scale 
showing average speeds in miles per hour, with a clock 
face—since clock mechanism is required anyway in its 


The first section tested was the end top chord, and it 
failed at about 43.6 kilos. per square millimetre (62,000 Ib. 
The second member tested was the 
centre chord, and it failed at about 42.5 kilos. per square 
inch). When_ these 
results are compared with those which were obtained 
in the summer of 1910 at Phoenix-ville with tests on 
the nickel steel column models for the new Quebec bridge, 


| it will be seen that a considerable advance has been 


anatomy—and with a scale indicating the total distance | 


travelled. The mechanism for the last named is, of course, 
driven off the distance shaft A. 
meter scale can conveniently be placed adjacent to the 


In addition, the speedo- | 
| to utilising any of the bigh-steed steels at present on the 


others, so that distance, time, actual speed and average | 


speed are all read on the one instrument. Means are 
obviously required and are provided whereby the nuts 


on the shafts A and C can be set back to their zero positions | locomotive tender wheels 3ft. 9in. in diameter. 
and the average speed of a previous run, or of a previous | driven by means of a 40 brake norse-power variable sp 


portion of the same run, ‘‘ wiped-off.”’ 


| 


| and tramcar wheels on their axles. 


made in the utilisation of this type of steel. 








HIGH-SPEED WHEEL LATHES. 


THERE have recently been built by Tangyes Limited, 
Birmingham, two heavy lathes for turning railway wagon 
The lathes have been 
designed with liberal proportions, and are quite equal 
market. Figs. 1 and 2 répresent front and back views 
of a lathe suitable for dealing with ae meee tender and 

iti 


wagon wheels, the wheels shown in posifion being a pair of 


It 18 


eed 
electric motor and fas six tool rests, two at the front for 
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HIGH-SPEED WHEEL LATHE 


TANGYES LIMITED, BIRMINGHAM, ENGINEERS 























Fig.1—FRONT VIEW 

















Fig. 2—REAR VIEW 


machining across the tread and four at the back for simul- | 
taneously turning the sides. The output of ordinary 
wagon wheels for such a lathe is estimated at from 16 to 
18 pairs per day. Fig. 3 shows a smaller size of lathe 
suitable for tramear wheels, and is driven by a 35 brake 
horse-Lower motor, Two rests only are required in this 
ease,as tne lathe is principally used for re-turning worn 
wheels. As the pressure on the cutting tools in machining 
and wheels is very great, the rests on the lathes are 
specially designed for stiffness, while allowing the tools to 
be easily put in and taken out with the minimum of time 
by the tightening or slackening of two small set screws. 
It will be observed that the drivers are in one piece, and 
are so arranged that the effort of the operator in fixing 
these is minimised, while the tediousness of supporting 
the older pattern separate drivers while setting them is 
avoided. 

The lathes are specially noteworthy on account of the 
means provided for driving the axles. These are not 
carried between centres, but are held by means of split 
collets on the journals. In order to accomplish this the 
spindles in each headstock have large sliding barrels 
which are capable of movement endwise to grip the axle 
journals. The two headstocks are driven together from 
a large shaft carried in the centre of the bed, and when the 


method. We are informed that a pair of wheels can be 
inserted and the drivers connected up well within five 
minutes. This improvement is due to the ingenuity of 
Mr. W. G. Ireland, M.1. Mech. E., the rolling stock super- 
intendent of the London County Council tramways, in the 
works of which a number of these lathes are in operation, 
the hydraulic power being supplied by means of a small 
accumulator and pump. Where hydraulic power is not 
available a small pump may be fitted to the lathe itself 
and driven from one of the gear-box shafts. With the 
use of the sliding barrel mentioned the loss of time necessary 
to unlock and tighten the headstocks, when putting the 
wheels in or taking them out, 1s avoided. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE TRANSANDINE RAILWAY. 
By Bropie Hatpane HENDERSON, M. Inst. C.F. 
THE idea of connecting the railways of Argentina with those of 
the countries ou the western slope of the Andes was first brought 
to the notice of the public as long ago as 1854, when a suggestion 


was put forward to connect the Caldera~Copiapo line with the 
Argentine railways at, or near, Cordoba. Nothing came of this 
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co — are carried on the face plates, are connected 
ih fer ipce the spindles, wheels and axles all rotate 
In the k th — and so reduce vibration to a minimum. | 
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project, and another scheme was brought forward about 1870, 


| the originators being Messrs. Juan and Mateo Clark, who.were 


also the originators and constructors of the railway from Buenos 
Aires to Mendoza. The 1870 project was to connect the Cuyo 
Provinces of Argentina with Chile by means of a railway from 
Mendoza via the Uspallata Pass to Santa Rosa de los Andes, a 
station on the Chilian State Railways. The Cuyo Provinces of 
Argentina had drawn their supplies from, and carried on trade 
with, Chile over the Uspallata and other passes for many years, 

The Transandine Railway, starting from Mendoza, runs 





* Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday, the 2nd December, 1913. 





along a valley formed by the rivers Mendoza and Cuevas, which 
presents many difficulties for railway construction owing to its 
tortuous course, its narrowness in many places, and the steep rise 
of the valley bed. There are numerous side streams, and the 
slopes of the mountains on either side of the valley are at such 
an angle thet location work was exceedingly difficult. Many 
avalanches and mud slides of a more or less permanent nature 
are encountered, On the Chile side the railway runs along the 
valley of the river Aconcagua, the bed of the velley being steeper 
than on the Argentine side, but owing to its greater width there 
was more scope for development. Mendoza is 2520ft. above 
sea-level and 1048 kiloms.—651 miles—from Buenos Aires. 

Santa Rosa de los Andes, the terminus of the Transandine 
Railway in Chile, is 2723ft. above sea level and 144 kiloms.- 
894 miles—-from Valparaiso, the sea port on the Pacific Ocean 
for this part of Chile. The distance from Mendoza to Los 
Andes is 249.68 kiloms.—155 miles. Thus the distance from 
Buenos Aires on the Atlantic Ocean to Valparaiso on the Pacific 
Ocean via the Transandine Railway is 1441.68 kiloms.—895} 
miles. The highest point on the Transandine Railway is in the 
Summit Tunnel, under the Uspallata Pass, where a height of 
10,521ft. is reached, this being some 6700ft. higher than the 
San Gothard summit, but it is considerably lower than other 
railways ir South America; for instance, the summit of the 
Galera, Tunnel! of the Central Railway of Peru is 15,583ft. above 
sea-level. The height of the Uspallata Pass above the tunnel 
is 2000ft. 

Although the construction of the railway was commenced in 
1887, for financial reasons the work was not pushed on with and 
the line was only completed throughout in 1910. It was found 
that the snowfall amounts to about 21ft. in a severe winter, 
whereas on the Canadiar. Pacific Railway the highest recorded 
fall is 45ft. The severest cold recorded at the Summit Tunnel 
is 20 deg. below zero Fah., but this is exceptionally low; in 
urdinary winters it probably does not drop much under 7 deg. 
below zero Fah. 

The gauge of the railways from Buenos Aires to Mendoza 
and from Los Andes to Valparaiso and Santiago, the capital of 
Chile, is 5ft. 6in. The gauge of the ‘lransandine Kailway is 
1 m.—3ft. 3fin. It was found impossible to locate an adhesion 
railway for the whole length of the line, and therefore it became 
necessary to employ a rack, the Abt system being adopted. The 
total length of rack on the Argentine side—divided into sever 
different lengths--is 15,381 yards, and on the Chile side—divided 
into six different lengths—23,316 yards, a total on the whole 
line of 38,697 yards, equal to 21.93 miles. The maximum rack 
grade is § per cent., or 1 in 123, with a minimum curve of 200 m. 
—10 chains——on the rack. The minimum curve on the adhesion 
portion is 120 m.—6 chains —radius and the maximurn adhesion 
grade is 2.5 per cent., or 1 in 40. At the ends of each rack 
section entrance tongues have to be placed; the tongues are 
10ft. Yin. in length, with specially shaped teeth, and are hung 
on springs. 

On the Argentine side there are nine tunnels with a total 
length of 575 yards. On the Chile side there are twenty-six 
tunnels, with a total length of 3481 vards. The Summit Tunnel, 
partly in Argentina and partly in Chile, is 3463} yards long. 
Thus the total length of tunnels on the whole line amounts to 
7519} yards. Most of the tunnels are unlined, being in rock ; 
the Summit Tunnel was the only one which presented difficulty 
in construction, and this was chiefly owing to climatic causes and 
to the distance the work was situated from the base from which 
supplies, men, &c., were drawn. This tunnel is in rock, with 
the exception of about 600 m. at the Argentine end, where there 
has obviously been, at some remote period, a slip on the face of 
the mountain, the material in this length being composed of 
rock and earth saturated with water. Towards the Chile face 
the rock in the tunnel is friable and the strata nearly vertical. 
The Summit Tunnel is lined throughout with Portland cement 
concrete in mass of the following proportions: one cement, 
two sand, four shingle. For rock boring Ingersoll-Sergeant 
drills were employed, the compressed air for same being obtained 
by means of Diesel engines, which were also used to generate 
electric current for lighting purposes. 

The permanent way consists on the adhesion line of 50 Ib. 
rails laid on timber sleepers at the rate of 1810 per mile. On 
the rack a 55 1b. rail is employed on steel sleepers, weighing 
with fastenings, 119 Ib. each, laid at the rate of 1828 per mile, 
The rack consists of three vertical plates, each 20mm. 
0.787in..—thick, made in lengths of 8ft. 8in. and laid zo that the 
teeth break joint with one another. At the entrance to each 
rack section there is a rail, 10ft. 9in. long, with specially formed 
teeth and laid on springs to facilitate the engaging of the teeth 
of the locomotive cogs with the teeth of the rack bars. At 
numerous points along the line snow shedding made of timber 
and galvanised iron has been constructed. Avalanche sheds 
have also been put up at various poitts. 

In 1893, when the Argentine side of the railway was still 
being worked as a local line, combined rack and adhesion 
locomotives were employed. These locomotives were built by 
Beyer, Peacock and Co., Limited, of Manchester. ‘They are four- 
wheeled coupled with a leading axle and trailing axle. There are 
two rack cog-wheels engaging with the rack ; the hind cog-wheel 
axle is worked by outside cylinders 13in. diameter by 18in. 
stroke ; the front cog-wheel runs free and is used only for braking 
purposes. The boiler is 4ft. 2in. diameter by 9ft. Gin. long, 
the heating surface being as follows :—Fire-box, 90.19 square 
feet ; tubes, 1067.40 square feet ; total, 1157.59 square feet ; 
grate area, 19.95 square feet. The working pressure is 150 Ib. 
per square inch. The total wheel base of the locometive is 
19ft. 6iin., and the total weight of the engine is 45 tons. 

When the line was completed and through traffic had to be 
carried more powerful engines were required, and two types of 
engine were adopted. ne was made by the Maschinenfabrik 
Esslingen and is of the articulated class, being a modification of 
the Mallet type. Its leading dimersions are as follows : 
Adhesion cylinders, 15}in. diameter by 19}in. stroke; rack 
cylinders, 21l]in. diameter by 17fin. stroke; heating surface, 
fire-box, 115 square feet; tubes, 2068 square feet; total, 
2183 square feet ; grate area, 35 square feet ; working pressure 
215 1b.; weight in working order, 87 tons. These engines have 
three rack pinions coupled together by connecti. g-rods. The 
adhesion engine has eight. whecls coupled, the whee!s being 36in. 
diameter. The total length of the engines over buffers is 
45ft. 9jin. 

In addition to the foregoing, another type of articulated 
engine is in use, made by Kitson and Co., of Leeds. It is a 
modification of the Meyer type of engine, and consists of two 
bogies, one for adhesion —— and the other for carrying 
the rack wheels. The general particulars of this engine are as 
follows :—Heating surface, fire-box, 140 square feet; tubes, 
1900 square feet ; total, 2040 square fect ; grate area, 34 square 
feet ; 292 tubes l{in. diameter outside ; water capacity, 2100 
gallons ; fuel capacity, 34 tons of coal: cylinders, adhesion, 
164in. diameter by 19in. stroke ; rack, 18jin. diameter by Lin. 
stroke boiler pressure, 200 lb. per square inch ; coupled wheels, 
3ft. diameter. 

The locomotives made by the Maschinenfabrik Esslingen and 
Kitson and Co. are very powerful engines for a rack railway. 
Up an 8 per cent.—1 in 12}—gradient they haul 140 tons total 
load,.in addition to their own weight, at a speed of about 
8 miles per hour, and have been known on occasions to haui even 
more than this. 








Tue InstiruTion oF Crvin ENGINEERS: AWaRDs.—The 
Indian Premium for 1913 has been awarded to Mr. John Kerr 
Robertson, Assoc. M. Inst. C.E., for his paper entitled “‘ Bridges 
on the Northern Section of the Nagda-Muttra State Railway.” 
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CUTTING POWER OF LATHE TURNING TOOLS.* 


BEING AN ACCOUNT OF EXPERIMENTS MADE IN THE 
MACHINE TOOL LABORATORY OF THE UNIVERSITY 
OF SHEFFIELD. 


By Proressorn WILLIAM RIPPER, D.Eng., D.Sc. (Member), 
Dean of the Faculty of Applied Science, 
and G. W. BURLEY ; of the University of Sheffield. 

(Concluded, ) 

COMPARISON BETWEEN HIGH-SPEED 

STEELS. 

Tools of small section (Zin. by 4in.)—For an area of eut, fin. 
by ,ym., the cutting speed which will allow the tool to last one 
hour under the above conditions is 78ft. per minute for the high- 
speed too], and 8ft. per minute for the plain carbon steel tool 
on a bar having a tensile strength of about 25 tons per square 
inch. This ratio is about 10:1. That is, for a cut as above, 
the high-speed tool will remove ten times as much metal from 
stock as will the plain carbon steel tool in a given time ; or it 


AND ORDINARY CARBON 


RELATIVE OUTPUT OF HIGH-SPEED AND CARSON STEEL TOOLS. 


CUBIC INCHES PER HOUR 


AREA OF CUT, IN £Q.INS 


Fig. 38 


will remove any given amount in one-tenth of the time. A 
graphical comparison of the performances of high-speed and 
plain carbon turning tools is shown in Fig. 38. 


RELATION BETWEEN OutTruT AND CROSS-SECTIONAL AREA 
or Too. STEFL. 


To tind the effect on the output of the use of high-speed tool 
steels of various cross-sectional areas, a number of experiments 
were made with tool steels of sections shown in Fig. 39, commenc- 
ing with }in. square section, and proceeding to jin. by }in., 
jin. square, lin. square, and l}in. square. All these tools were 
prepared with a cutting edge of exactly similar geometrical form 
at the cutting nose, the form being the same as already illus- 
trated in Fig. 1. The tools were all tested on one common 


SECTIONS OF TOOL STEEL TESTED. 





mild steel test bar A, about 20in. diameter and 10ft. long, 
with a composition given in Appendix III. The object of the 
tests was to determine the maximum output with tools of each 
of the above sections, and then to compare the relations of these 
outputs with one another. The method adopted for deter- 
mining the maximum output was to employ the “ speed incre- 
ment ” test described later. An experiment was first made 
upon sample tools of each section to find what depth of cut the 
tool would take, with a given feed, to break it down in exactly 
twenty minutes. It wus found possible to adjust the depth of 
cut in such a way that the tool would break down within a few 
seconds above or below the twenty-minutes period. The feed 
was kept constant at ,;in. per revolution throughout all the 
tests. The commencing cutting speed chosen was 7dft. per 
minute, and the cutting speed was increased by lft. per minute 
speed increments every minute until the breaking-down point 


EFFECT ON OUTPUT OF CROSS-SECTIONAL AREA OF TOOL STEEL. 
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Fig. 40 


was reached. The breaking-down cutting speed in each case 
was therefore 95ft. per minute. The total material turned off 
during the tese for each particular tool section is proportional 
to the respective depths of cut employed. The results of the 
tests are plotted on Fig. 40, and a curve drawn through the 
points a, b, c,d and e representing the results obtained respectively 
with the tools of the above sections. The tool taken as the 
standard or unit section was the jin. by }in., this being the size 
of tool employed throughout all the tests mentioned in the pre- 
vious parts of the paper——see b, Fig. 40. From this curve it 
is now possible to convert the output obtained with a cutting 


* The Institution of Mechanical Engineers. 





tool of any given section into its equivalent output for any 
other given section, each working respectively with its appro- 
priate or associated area of cut. Since the speeds in these tests 
were similar for each size of tool, the respective output factors 
represent actually the proportional areas of cut taken by the 
standard tool. Thus, taking the jin. by }in. as the unit, the 
following table of factors is prepared so that when the output 
given by the jin. by jin. tool is known this output multiplied 
by the factor opposite the required section of tool steel gives 
the equivalent output for that section. The factor is also shown 
on a scale on the right-hand side of Fig. 40. The relation between 
tho cross-sectional areas of the tool steels and the associated 
depth of cut with constant feed and constant average cutting 
speed is found to be given approximately as follows :— 

D= A X constant . (14) 
in which D = the depth of cut—with a constant feed and con- 
stant average cutting speed—and A = the cross-sectionai area 
of the tool steel ; also— 


Output = 4 A X constant 


Equivalent Output for Vool Steels 01 Various Sections. 
Output factor. 


(15) 
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RELATION OF Motor Power TO OvurTPUT. 


To determine the relations existing between the area of cut, 
the associated speed, and the actual horse-power requirements, 
tests were made on the different bars with the various adopted 
depths of cut and feed and their associated cutting speeds, the 
power consumption in each case being obtained by taking 


RELATION OF OUTPUT PER NET H. P. HOUR TO TENSILE STRENGTH OF 


BAR TURNED. 
HIGH-SPEED TOOLS. 


CU.INS PER H.P HOUR 


TENSILE STRENGTH. IN TONS PER SQ INCH 
Fig. 41 


voltmeter and ammeter readings. These readings were taken 
when the cut was in, and again when it was not in—the speed 
being the same in each case—the net horse-power—that is, 
the horse-power required to accomplish the actual cutting— 
being calculated from the difference between the two readings. 
The results are given in the accompanying tables, Appendix V., 
in which also the number of cubic inches removed per horse- 
power hour is given for each case. It will be seen that the actual 
net horse-power required to remove a given number of cubic 
inches per hour is a constant for each quality of steel machined. 
In other words, the output per horse-power hour is practically 
a constant quantity. That is, for a given output per hour 
there is nothing to gain from the point of view of economy 
in net power consumption by altering the ratio of area of cut 
to speed of cutting, the net horse-power required being approxi- 
mately directly proportional to output only. Another point 
to observe is that the number of cubic inches removed per 


RELATION OF NET H. P. PER LB. OF OUTPUT PER MINUTE TO TENSILE _ 


STRENGTH OF BAR TURNED. 
HIGH-SPEED TOOLS. 


. P PERLB OF METAL PER MINUTE 


TENSILE STRENGTH IN TONS PER SQ. INCH 
Fig. 42 


horse-power hour depends upon the hardness of the bar being 
machined ; the harder the r the less the number of cubic 
inches removed per horse-power-hour. 

If the results of the experiments shown in the tables are 
plotted, and an average line be drawn through the points, an 
approximate law can be determined showing the relation of 
output in cubic inches per horse-power hour to hardness of bar. 
This line is drawn in Fig. 41, and the law determined from it is 
found to be given by the formula— 





Cubic inches per h.p. hour = {167-1.7T} (16) 





————== 
where T = tensile strength in tons per square inch ; or, expregg 
as weight W in pounds per horse-power per hour “a 
W= {47-0.48T} ©. ©. . aay 
Again, if the tensile strength of the material being turneg ; 
plotted against the net horse-power required per pound * 
material turned off per minute, it will be found that the wath 
required for any given quality of bar—see Fig. 42—is expre a 
by the formula— tod 
Net h.p. per Ib. per minute = {0.8+-0.37'T! , 
Thus, taking T = 24 tons per square inch, we have- 
Net h.p. per lb. per minute = 0.8 +- 0.37 >. 25 
= 1,725, 
It should be noted that the power given above does jot ine| d 
the power uired to drive the lathe itself when running ” ‘ 
the cut withdrawn. The additional power require is'a = 
the lathe when the cut is in includes :—{i.) The power rec te 
to perform the operation of cutting, together wit}, (ii) th 
additional friction of the lathe saddle on its bed due ri d. 
pressures on the tool. The latter item (ii.) is small, and the 
whole additional power is therefore debited to the 3 
cutting. 


(18) 


process of 


CONCLUSIONS FROM HIGH-SPEED Too. Trsrs. 


(1) The breaking-down point of a high-speed tool is usually 
well defined, it being indicated by a more or less sud; y 
on the part of the tool to cut, accompanied by a 
the surface of the work due to collapse by 
edge. 

(2) The durability of high-speed steel tools is in all cases some 
function of the reciprocal of the cutting speed ; in other words 
the higher the cutting speed the shorter the durability, yy 
vice versa. 

(3) For a reasonable working duration or life of a t\] —gay 
sixty minutes as a standard—high cutting speeds are invariably 
associated with light cuts, and low cutting speeds with heavy, 
cuts ; that is, high cutting speeds and heavy cuts do not co-exish 

(4) The cutting —. which is associated with a given area 
of cut to permit of a given or standard life of tool, depends 
upon the relation between the depth of the cut and the feed per 
revolution, so that there is a definite “ associated ” cutting speed 
for any area of cut for each of the ways in which the depth and 
feed are combined to form the area. 

(5) If the area of the cut is kept constant, a higher associated 
cutting speed is obtainable when the cut is deep and the feed fine 
than when the cut is shallow and the feed coarse. ; 

(6) A tool working at a low cutting speed with its associated 
depth-feed combination will accomplish a greater output in the 
standard life of the tool than will a tool which is working at a 
high cutting speed with its associated depth-feed combination, 

(7) For maximum tool output the area of the cut employed i- 
the maximum which the tool will stand without fracture, with 
the depth of cut a large factor and the associated cutting speed 
correspondingly low. j 
(8) The associated cutting speed for any depth-feed combina. 
tion depends upon tho quality of the material which is being 
operated upon, a high cutting speed being associated with a 
low de; of hardness, and vice rersa. 

(9) A tool with a long cutting edge has a longer life —under 
similar conditions of depth of cut, feed per revolution, cutting 
speed, and tensile strength of the metal being machined—than 
one which has a short cutting edge. 

(10) The number of cubic inches removed per net horse -power 
hour is practically a constant quantity for each quality of 
material turned when the tools work under the standard con 
ditions, whatever the area of cut or depth-feed combination. 

There is, therefore, no economy in energy consumption to be 
gained by using high or low cutting speeds, for light or heavy 
cuts, provided that the tools work under standard associated 
conditions of speed and cut. Thera is, however, an ecouomy 
in time consumption to be gained by using low cutting speeds 
and the heavy cuts associated with them. 
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THE SPEED-INCREMENT TEsT FOR TURNING '‘I'0OLs.* 

Since the introduction of high-speed steel for turning and 
other tools, tiie question of the comparative testing of steels of 
this kind has become a very important one, both to the manu- 
facturer an’ to the user of such steel. Comparative tests are 
necessary 12 the manufacturer in his efforts to improve the 
qualities an. capabilities of his products—from the standpoint 
of chemical composition as well as of heat treatment—and to 
the user in his efforts to compare the various makes of steel of 
this kind, with a view to obtaining the best tool for any parjicular 
class of work. The o-dinary comparative test consists of running 
the test bar at a constant circumferential speed, such as sft. 
per minute, and ing the tool to take a cut of standard dimen- 
sions until it breaks down or loses its cutting edge, the dnration 
of the test, or the life of the tool under such circumstances, 
being taken as the criterion value by which to estimate the quality 
of the tool. 

The method introduced and adopted by Mr. F. W. ‘Taylor 
involves the selection of a fixed duration of test, namely, twenty 
minutes, the object of the test being the determination of the 
speed—under given and constant conditions of area of cut, &c. 
—at which the cut may be made to break down the tool in twenty 
minutes. To carry out this test satisfactorily, a fairly large 
number of tools must be made from the same bar of steel, the 
required number varying from four to eight. 

The method adopted in the machine tool laboratory of thc 
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Shettield University is one in which a uniform accelerated cutting 
speed is the essential part. The form of the test is comparable 
with the method of applying the load in a tensile test. It has 
been designated the ‘ ths Premtract' Test,” because starting 


* A paper describing an earlier form of this method of testing lathe 
tools was submitted hy Dr. Ripper to the Engineering Section of the 
British Association in September, 1910. 
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—— 
at a definitely fixed cutting speed a constant increment of lft. 
‘r minute is added to this cuttinggspeed fevery{minute. The 
Pmber of cubic inches which the tool removes up to the point 
‘t breakdown is taken as the numerical value by which its 
caalit js judged. The principle of this test is as follows : 
‘The tool is started to cut at a starting speed of 30ft. per minute 
with a standard area of cut on the test bar. By “ standard 
area of cut ” i. meant the area, of cut which will secure a test of 
about twenty minutes’ duration for one tool of the set, its 
magnitude varying according to the hardness of the test bar 
and the sectional area of the tool steel. This area of cut, once 
decided, is used for each tool of the series. This cutting speed 
js accelerated at the end of each minute at the rate of lft. per 
minute, to the end of the test; that is, until the breakdown 
joint of the tool is reached, At the beginning of the test, 
the first speed of 30ft. per minute is run for half a@ minute only, 
for the purpose of getting a straight average line on the output 
diagram, Fig. 43. In all other eases the time of running is a 
one-minute period for each newly accelerated speed. From the 
data obtained during the test, the number of cubic inches of 
metal removed by the tool during the test can be calculated, 


AREAS REPRESENTING RELATIVE OUTPUT OF TOOL STEELS 
OF VARIOUS QUALITIES 
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this number being taken as the criterion value by which the 
quality of the tool is judged. This number equals the average 
cutting speed during the test in feet per minute x 12 x area of 
cut in square inches x duration of the test in minutes. The 
speed-timme curve for this test is indicated ir Fig. 43. The 
stepped line indicates the progressive nature of the test for high- 
speed steel to the breaking-down point. Towards the bottom 
of the diagram the same method of test is shown for the carbon 
steel tool. ‘The vertical scale in the two cases is made propor- 
tional to the respective areas of cut. The vertical steps in the 
case of the carbon steel tool are too small to be shown. The 
areas enclosed between the respective speed-increment lines 
and the base represent the amounts of material removed. 

In Fig. 44 are represented the cases of three tools :—(1) A 
plain carbon steel tool, (2) an ordinary high-speed tool, and 
(3) a superior high-speed tool. In the case of (2) and (3) the 
same area of Cut was used, but in the case of the first a much 
smaller area of cut had to be used, the ratio of the two areas 
being equal to the ratio of the speed scales of the figure. Tools 
Nos. (1) and (2) lasted for twenty-one minutes, whilst tool 
No. (3) lasted for thirty minutes. The output of the plain carbon 
steel tool is represented by the area A; that of the ordinary 
high-speed tool by the sum of areas A and EB; and that of the 
superior high-speed tool by the sum of areas (A +- B) + C. 
The final speed of cutting of the first high-speed tool was 5lft. 
per minute, and of the second high-speed tool 60ft. per minute, 


STANOARO CURVE GIVING VALUES OF THE OUTPUT-COEFFICIENT “K™ 
KxAREA OF CUT@OUTPUT 


CUTPUT- COEFFICIENT “K” 





SPEEO SCALE 
Fig. 45 


80 that the mean cutting speeds were 40. 5ft. and 45ft. per minute 
respectively. Therefore, the criterion values of these two tools 


were respectively (40.5 x 21) = 850.5, and 45 « 30 = 1350. 

™\ ° 35 . 

lhe ratio of these two values, namely, ewes: 1.5, is the ratio 
“ 850.5 


between the two areas (A + B +- C) and (A +} B) represented 
in Fig. 44, the larger area representing the case of the better tool. 

"his test can only be made on lathes which are provided with 
teans whereby the speed can be changed instantaneously, or 
nearly so, and in regular and definite amounts. For an explana- 
‘ior of the method employed, see Append:x I. 

Vo render elaborate calculations unnecessary in connection 
With this test, a curve— -Fig. 45—which gives the relation between 
what has been designated the ‘ output coefficient” and the 
a, has been worked out. ‘This coefficient is actually 
; te length of the turning removed under the above conditions 
" the tool in inches in any given time, so that the number of 
cubie inches removed in that time is found by multiplying the 
dl stant for the time by the area of the cut. This renders the 

( tor mination of the average speed during the test unnecessary. 
di "he diagram—Fig. 45—is used as follows :—The zero of the 
_ .#tain represents the starting point of the test at the cutting 
rosie! 30ft. per minute ; at the end of ten minutes the speed 
tH : “ viously increased to (30 + 10) = 40ft. per minute: at 

ae end of twenty minutes th» eutting speed is (30 -}- 20) = 50ft. 
per minute, and so on, ‘To find the material turned off in the 


test of, say, thirty-three minutes, we take the value K from the 
diagram, which is 18,000. Multiplying this by the area of cut 
equals the output in cubie inches, which is the number repre- 
senting the criterion value of the tool; thus, for a cut Zin. by 
yyin., we have 18,000 x 3 x 45 = 562.5 criterion number. 
A special feature of this method of testing tool steels is the 
= regular results obtained when repetition tests are 
made, 

The paper is illustrated by forty-five figures is. the letterpress, 
-_ is accompanied by six appendices with one plate and four 
igures, 


APPENDIX I. 


Desorierion OF THE Toot Steet Testing LaTHE IN THE 
ENGINEERING DEPARTMENT OF THE UNIVERSITY OF SHEF- 
FIELD, 


This lathe was built by Messrs. Joshua Buckton and Co., of 
Leeds, and is of such a design that it can be employed for testing 
either high-speed lathe tools or large twist drills, the latter being 
made possible by a special arrangement provided in the loose 
headstock. Jt is an 18in. centre lathe, the bed, however, being 
of the size usually provided on 20in, lathes, thus giving extra 
stiffness to the lathe. ‘The overall length of the lathe, including 
the bed-plate of the main driving motor, is about 25ft. The 
dimensions of the largest test bar which can be carried between 
the centres are :—Length, 10ft.; and diameter, 25in. The 
test bar is held by four independent dogs or jaws mounted on a 
large driving plate, which is carried by the main driving spindle. 
At the loose headstock end the bar is supported by an ordinary 
centre of ample proportions. ‘The lathe is driven by a 40 brake 
horse-power direct-current motor. ‘This motor can actuate 
the driving plate on the main spindle in the headstock in two 
different ways :—-(1) Directly, by coupling the armature of the 
motor to the main spindle; (2) indirectly, through gearing. 
The direct connection is obtained by means of a tongue on the 
headstock end of the motor armature shaft, and a corresponding 
slot in the motor end of the main spindle of the headstock. 
This mode of driving is only used when very high rotary speeds 
are required, as in the case of drill tests. The indirect con- 
nection is obtained by means of a pinion on the headstock end 
of the motor armature shaft, which engages with another pinion 
mounted on a gear shaft passing through the headstock. 

In the headstock any one of three sets of gears can be used for 
transmitting the power and motion to the driving plate. This 
plate is driven by a toothed pinion, which works in gear with the 
teeth on the back portion of the rim of the driving plate, and 
which is an integral part of the plate. The power is thus trans- 
mitted directly to the rim of the driving plate and not through 
the main spindle. The gears are so arranged that only one set 
can be in action at the same time, and they are controlled by 
means of levers on the front of the headstock. The gears are : 
(1) Single gear, giving driving plate or spindle speeds from 
50.5 to 202 revolutions per minute, according to the speed of 
the motor; (2) double gear quick, giving driving plate speeds 
from 16 to 64 revolutions per minute ; and (3) double gear slow, 
giving driving plate speeds from 5 to 20 revolutions per minute. 
The gear ratios, including ratio between the driving pinion and 
driving plate gear in each case, are as follows :— 


Single gear aha 1: 3.96 
Double gear, quick 1:12.50 
Double gear slow 1:40.00 


The slide rest is of the ordinary compound type, having a top 
swivelling slide, with too] clamps, and a cross or surfacing slide. 
A large feed apron is provided on the slide rest for carrying gears 
for power sliding and surfacing. ‘The slide rest is rack driven, 
the power being supplied to it by a feed shaft on the front of the 
lathe bed. This feed shaft can be actuated either directly from 
the main driving spindle in the headstock or by a separate feed 
motor. Altogether eight different feeds—travel of the slide 
rest per revolution of the test bar—can be obtained for sliding, 
surfacing and drillir.g with the direct drive as follows :— 


Cluteh lever. Coarse. Fine. 
Sliding-key lever. | 1 | 2 | 8 | 4 it os] s | 
dL dm |) in| In | in ft in | om | on. | on 
See 80. asks t é 4 is a ‘, ne ae 
Surfacing .. .. .. 4 ?. i's oy ft} at di a» 61 Urge 
Drilliag .. ..- ..1 & as dn ao rae | ata | ade | sha 


The feed shaft drive from the independent feed motor is 
through a motor feed gear bcx containing spur gear and clutches, 
so that fast and slow feeds are provided for. Feeds varying 
from 0.090in. per minute to 200in. pec minute can be obtained 
when using the motor drive for the feed. A graduated dial 
is mounted on the cross-slide screw, the divisions on the dial 
being ,yin., so that depths of cut varying by ,/;in. can be attained 
with great accuracy. The zero of the dial is adjustable. 

The loose headstock is of massive proportions, the mandril 
or spindle of this being so arranged that it can be fed along 
either by hand—when making slight adjustments—or by power 
for drill testing. On the tail end of the screw of the headstock 
is mounted a worm wheel, with which a worm can be put into 
mesh. ‘This worm receives its motion from the feed shaft through 
spur and bevel gearing, and transmits to the screw through the 
worm wheel. An auxiliary rack is provided on the bed for 
the special purpose of moving the headstock along the bed 
whenever required. ‘This is done by means of a handle on the 
front of the headstock, which is connected to the rack through 
spur and bevel gears and rack pinion. ‘The lathe bed is graduated 
im inches so that the travel of the slide rest in any given time 
or for any given number of revolutions of the test bar can be 
determined. A revolution counter is connected to the main 
spindle of the driving headstock so that the number of revolu- 
tions made by the test bar in any given time can be determined. 


DESCRIPTION OF ELECTRICAL PLANT FOR OPERATING 
EXPERIMENTAL LATHE. 


The lathe is driven by means of two direct-current motors, one 
arranged for the main drive and the other for operating the 
feed mechanism. ‘These motors take their power from a motor 
generator set situated in close proximity to the machine, and 
the whole forms a good example of an isolated plant for motor 
driving. ‘T'wo-phase current at 2000 volts pressure and 50 fre- 
queniy 9s received from the Corporation mains and operates a 
two-phase 2000-volt slip ring induction motor made by the 
British Westinghouse Company, Limited, and capable of giving 
76 brake horse-power at a speed of 960 revolutions per minute. 
Direct coupled to this is a 50-kilowatt compound-wound dynamo 
of the same make, generating at a pressure of 220-250 volts, 
These machines are controlled by means of a two-panel marble 
switchboard. The alternating-current panel contains a two- 
phase high-tension oil break switch, with automatic overload 
release ; a voltmeter capable of reading either the received or 
the generated pressure; two ammeters; and a two-phase 
wattmeter, so that the input to the alternating-current motor 
can be observed. The second panel controls the generator, and 
is arranged with switches and instruments enabling the input 
to each of the motors to be observed separately. The chief 
feature of this panel is that a recording wattmeter is inserted 
in each motor circuit and a permanent. record in the shape of a 
power time curve is obtained. The whole of the switchboard 
and instruments is of Westinghouse manufacture except the 


The main driving motor on the lathe is of 40 brake horse-power 
capacity made by Messrs. Vickers. It is a four-pole 220-volt 
shunt-wound machine with interpoles, and is capab‘e of running 
at speeds varying from 200 to 800 revolutions per minute, the 
speed variation being obtained solely by means of a rheostat 
inserted in the field magnet circuit of the motor. The feed 
motor is a four-pole shunt-wound 220-volt 5 brake horse-power 
motor, also of Vickers’ make, and is capable of having its speed 
varied from 275-1100 revolutions per minute by shunt regulation, 
as in the former esse. An electro-magnetic speed indicator ix 
connected by a flexible shaft to each motor. 

From the generator panel cables are led to two smaller switch- 
boards containing the necessary gear for starting and operating 
the driving and feed motor respectively. These boards contain 
an ordinary type of direct-current motor starter with no-load and 
over-load release magnets, two main fuses, and a 23-step rheostat 
for speed variation ; there is also a supplementary rheostat for 
the driving motor, so that speeds intermediate with those given 
by the former may be obtained. This supplementary rheostat, 
having eleven contacts, is connected in series with the main 
rheostat, the two being so arranged that any one of the contacts 
of the first rheostat can be used in conjunction with any one of 
the second. Thus 253 different motor speeds can be obtained 
for one voltage, these ranging from 200 to 800 revolutions per 
minute. With the four different methods of driving the face 
plate of the headstock, with and without gearing, upwards of 
1000 different surface speeds are available for one diameter of 
test bar. The rheostat of the feed motor provides for twenty 
three different motor speeds, and these, with all the possible 
changes in the feed gear boxes, give upwards of 700 different 
feeds (travel per minute) for one voltage. 


MEASUREMENTS OF LATHE EFFICIENCY. 


Experiments were made on this lathe to determine the various 
losses which occur in the driving motor, headstock gearing, &c., 
when the lathe runs without cut under the various possible 
conditions of speed, &c., and also the motor input, useful power, 
and efficiency when cutting at a given speed for both the driving 
and the feeding parts of the lathe. 

The relation between the various power losses and the motor 
speed is indicated in Fig. 46. Curve M represents the case of the 
motor running light, the horse-power being the motor input 
(electrical), this being obtained by readings from the switchboard 
instruments. The fall in the power required with an increasing 
rate of revolution between 200 and 500 revolutions per minute 
is due mainly to the redaction in the magnetisation current—to 
produce the weakened magnetic field—being greater than the 
increase in the armature current required to cover the increase in 


POWER ABSORPTION 
CURVES WITHOUT CUT. 


HORSE POWER 





MOTOR SPEED 
Fig. 46 


the mechanical irictional losses in the bearings, &e., due to the 
speed increase. Beyond 500 revolutions per minute the latter 
is much greater than the former ; hence the rise in the curve for 
this speed range. 
Curve A is the corresponding curve for the motor and headstock 
gearing without the driving spindle and face plate. It was found 
that the power lost was practically the same for each of the 
three sets of headstock gearing, provided that the driving spindle 
and face plate were not in motion. Curve E, which represents 
the difference between M and A, gives the net power lost in the 
gearing only at the different motor speeds. 
Curves B, C, and D are the corresponding curves for the 
motor, headstock gearing, driving spindle, and test bar witho t 
cut. These curves represent the three sets of gearing as follows : 
—Curve B, double gear slow, 1 : 40; Curve C, double gear quick, 
1: 12.5; Curve D, single gear, 1: 3.96. : 
Curves F, G, and H represent the net losses due to the motion 
of the test bar and driving plate. 
To determine the horse-power developed at the nose of the 


METHOD OF APPLYING 
BRAKE TO LATHE 
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Fig. 47 


tool under a eut brake load tests were made on the lathe with 
different loads at different motor speeds, and with the different 
sets of headstock gearing in action. The conditions of these 
tests were arranged so that, as nearly as possible, they corre- 
sponded to actual cutting conditions. ‘lhe form of brake used 
is shown in Fig. 47. The brake drum was mounted directly 
on a test bar which was run in the ordinary way, being driven 
from the face plate by dog chucks. The length of the arm of 
the brake was 45in., and the pillar carrying the knife edge rested 
onthe platform of a 20 ewt. weighing machine. The brake 
horse-power was calculated by means of the formula— 


Qa x 45 . 
P= — x PN = — (19 
_— 12 x 33,000 1400 ) 


P and N being the load in pounds, and the revolutions per minute 

of the test bar respectively. : 
From the data of these tests an input curve was drawn from 

which the output or hrake horse-power for any input could be 





voltmeter and the recording wattmeters, which are of Kelvin 





ease of a tool which has broken down after a speed-increment 


and White’s and Elliott Brothers makes respectively. 


obtained. This curve was used in connection with the actual 
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cutting tests to determine the horse-power develo at the nose (b) Test Bars for High-speed Steel Tool Tests. 

of she teal corresponding to each con as —, from the ; FORTHCOMING ENGAGEMENTS. 

switchboard instruments. r 27.2 28.4 81.2 
In the cutting tests, in which the cutting speed was 50ft. per 

minute, the feed was obtained independently from the feed 33.5 21.7 90.0 Tur Execrro-Harmonic Socrety.—Smoking conc 

motor, four different average feeds being adopted, as follows :— a 8.4% a 








the Holborn Restaurant (King’s Hall), commencing at ss a 
THE JUNIOR INSTITUTION OF ENGINEERS.-—At 39, Victoria 
MAIN DRIVE CURVES. ay f street, S.W. Paper: “ Efficiency of Production,” by Mr, Hy 
‘APPENDIX HL. Munro. 8 p.m. : 1.N, 

a CHEMICAL Compositions oF TrEst Bars. 
(a) Test Bars for Carbon Steel Tool Tests. SATURDAY » DECEMBER 13rx. 


: ; THE INSTITUTION OF LOCOMOTIVE ENGINEERS.—Caxton Hall 
| } Westminster. Paper, ‘‘ Locomotive Lubrication, Chemiea| 
and Mechanical Aspects,” by Mr. F. L. Bassett. 7 p.m. 
THE INSTITUTION OF WATER ENGINEERS.—Eighteent |; winter 
general meeting at the Apartments of the Geologica| Society 
Burlington House, W. The following papers have |e), pro. 
mised for reading and discussion :—‘* Compulsory Returns “eh 
Water Undertakings,” by Mr. John Chisholm ; ‘* The Portland 
Urban “District Council Waterworks: Description of Friary 
Waddon Bore-hole Scheme,” by Mr. R. Stevenson Henshay ; 
Mild steel “The Solubility of Carbonate of Lime and its Bearing upon 
| Certain Processes for the Treatment of Water Supplies,” by M, 
0.39 | 0.075 | 0.50 | 0.030 | 0.038 | Medium steel William T. Burgess; “The Treatment of Plumbo-solyen; 
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Water by Means of Mechanical Filters,” by Mr. Fredevic¢ J 


0.60 | 0.032 | 0.040 | Hard steel enn. 86a. ohn 


0.54 0.053 
THE NorTH OF ENGLAND INSTITUTE OF MINING AND Mecuayy. 
cau Enerneers.—In the Wood Memorial Hall, Neweastle. 
upon-Tyne. The following papers will be open for discussion - 
Fig. 48 (b) Test Bars for High-speed Steel Tool Tests. * Notes on Coal Mining in the United States of America, with 
Special Reference to the Treatment of Coal Dust, and Haulage 
0.29 0.100 0.42 0.037 0.028 | Mild steel by Electric Locomotives,” by Mr. Samuel Dean ; * ‘The Com. 
parative Inflammability of Mixtures of Pit Gas and Air lgnited 


0.82 0.030] 0.36] 0.032 | 0.040 | Very hard steel 
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0.0185in., 0.055lin., 0.1417in., and 0.1880in. per revolutior 
of the bar. These are the actual feeds, their values having been z “ : on 
* = : 75 5 . R . stee > , 40 . . » Pp - " ’ : 
obtained by means of actual measurement and calculation. 0.39 9-049 nel ee OS | Seen ee ~ er es cee sabia ie aeees een i M. ‘Thornton, 
The depths of cut were three in number, as follows :—}in., }in., . . ° ‘ ne , , Eee, 16 ;OMOWINE paper: 4 : o en a8 read :-— otes on 
wr aa sats 0.60 0.249 -83 0.053 | 0.030 | Hard steel a New Process for the Washing of Coal at the St. Nicholas Pit 
i tin. POY ns . 
The net feeding power in each case was obtained by taking SEE - of the Société des Charbonnages de I’Esperance et Bonne For. 
3 . > Ar ié 1 id , " AY "oe 9 

the difference between the motor input with the cut in and with APPENDIX IV. rer sayin 0 WV, emg gt PA <9e Pe Jorey ord : 
the tool withdrawn respectively, the slide rest being in motion Values of K in Expression (9) NOLOS OD SNOW OFRINE OL/GHO' Sb. ANLOUOINS E10 OF the Société 
in each instance. This difference may not be exactly the power , des Charbonnages de I’Esperance et Bonne Fortune, near Liége, 

: - . , Speci > ~ , ic Packing 
required to propel the slide rest against the resistance due to cut | T — Tensile strength. K 4 (65 —T ‘3 | Belgium, with Special Reference to the Hydraulic Packing of the 
only, but it is sufficiently close for all practical purposes. | Goat,” by Mr, Leo. Dorey Ford. A new brake for colliery tubs 
The curves in Fig. 48 give the relation between the gross main | will be exhibited, described, and demonstrated by Mr. Enos 
- : . Parry. A new device for automatically supporting a pit cage 
-- in the event of the winding rope breaking will be exhibited, 
FEED CURVES cere Gt Ektee eT Rea: ge ty! Se PAN te described, and demonstrated by Mr. F. W. Nunn. 

a eds Norrx-East Coast INstiruTiON OF ENGINEERS AN} Suip- 
APPENDIX V BUILDERS.—-Bolbee Hall, Neweastle-upon-Tyne.  Graduat: 
’ a - g Section. Paper by Mr. Russell Jackson entitled ‘ Automobile 

Power Tests: HIGH-SPEED STEEL. Practice.” Diseussion and reply. 7.15 p.m. 
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Tensile strength, 27.2 tons per square inch, 
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ae 5 : 5 : at the Caxton Hall, Victoria-street, Westminster, S.W. Pr 
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THe Puystcat Socrery oF Lonpon.—Society’s annual 
exhibition, at the Imperial College of Science, in the afternoon 
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PuysicaL Society or Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, Ninth 
Annual Exhibition of Physical Apparatus. 3 p.m. and 7 p.m. 
2 Council meeting at 7.30 p.m. 

'e . 1 282 2.2 2o.s THE ILLUMINATING ENGINEERING Socrety.—-At the Royal 
Fig. 49 eens : Society of Arts, John-street, Adelphi, London. ‘‘ Some Problems 
Average cubic inches per horse-power hour 5.8. in Daylight Illumination, with special reference to School 
driving motor input Xz, the net cutting power X,, and the overall B B Planning,” by Mr. P. J. Waldram. 8 p.m. 
main drive efficiency X,. The curves in Fig. 49 give the corre- f gece as THe Institution oF Civin ENGINEERS.—Great George- 
sponding relation between the gross feed motor input, the net Tensile strength, 33.5 tons per square inch. street, Westminster, 8.W. ‘* Cyclical Changes of ‘Temperature 
feeding power, and the overall efficiency. The curves X are for aie a ae, : ‘ in a Gas Engine Cylinder,” by Professor Ernest George Coker 
the jin. depth, Y for the }in. depth, and Z for the fin. depth. Area of Associated | Cubic Net power, Cubic inches per and Mr. Walter Alfred Scoble. 8 p.m. 
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In the case of the main drive curves X, = x 
X, 5 67 501 , 3.4 RoyaL Socrety or Arts.—John-street, Adelphi. Ordinary 
a 92 413 3.7: i 2.6 | meeting, “‘ The Channel Tunnel,” by Mr. Arthur Fell. 8 p.m. 
. - = sich Royaut METEOROLOGICAL Soctety.—-At the Institution of 
Lathe Errictency Test Resvrrs. : ’ 74 3. 2. Civil Engineers, Great George-street, Westminster. “The 
(1) Main Drive. 3, a, 106 | SE 3.2: 9.) 2. Great Rain Storm at Doncaster, September 17th, 1913. by 
144 | 32 8: of Mr. R. C. Mossman and Mr. C. Salter; ‘* Recent Studies of 
Depth Feed HP. Gverait Sabor Lathe ae aa Snow in the United States,” by Mr. J. EK. Church, jun.: * The 
of per Motor at effi- effi- | cutting 9 83 311 4g | Meteorological Conditions of an Ice Sheet, and their Bearing 
cut. rev. input. tool. ciency. | ciency. | efficiency. oe a 118 26 2° 3: 3.9 2. on the Desiceation of the Globe,”. by Mr. C. E. P. Brooks. 
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0.0551 we 2. 31 HY, ' 5§ Average cubic inches per horse-power hour = 112.6. of the Royal United Service Institution, Whitehall. Lecture, 
0.1417. 10-8 5.2 47 if | 8 followed by discussion : ‘* The Seience of Fast Flying,’ by Mr. 
0.1880 12.3% 52 | 2a : Bar ©, C.'T. Weymann. 8.30 p.m. 
Tensile strength, 50.5 tons per square inch. 


for the feed curves X, = 
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Feed Drive. z 5 : | .79 9.4 THe InstitctTion or MrcHanicar, ENGINEERS.—Storey’s- 
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Depth ree } Overall Motor Feed : oe 54 | > : Engineering Aspects of Road Construction,” by Colonel R. EF. B. 
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is 5 45 3 Average cubic inches per horse-power hour = 80.6. 
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SHEFFIELD UNIVERSITY: ENGINEERING DEPARTMENT. 

or] “<4 : : ‘ Lathe Tool Test Sheet. 
(1417 14¢ ‘ 6.7 y Date of test se eg: eg OE EEE REET EE CoKkE OVEN GAS FOR MunIcIPAL Licutinc—It is reported 
1880 of 18 6 ( 5.3 No. of tool Size of tool that a provisional arrangement was entered into a short time ayo 
between Sir B. Samuelson and Co., Limited, of the Newport 
Jronworks, Middlesbrough, and the Middlesbrough Corporation. 
whereby the iron company undertook to supply the gas require«| 
: for consumption in the municipal area of Middlesbrough of « 
Top rake : quality suitable for all purposes for which town gas is usually 
No. of test bar employed. The blast furnaces at the Newport Ironworks are 
APPENDIX Ii. Time of start supplied with coke manufactured at the works in an installation 
ee 9 7 a a of 200 patent waste heat ovens fitted with complete by-product 
PHysical Properties OF Test Bars. ” recovery plant, and having a total output of about 4800 tons 
(a) Test Bars for Carbon Steel Tool Tests. Revolution counter at start of coke per week. From these a certain amount of gas will be 
— : nas a scsiniilaata = - finish | available in case of an emergency, so that there is no likelihood 
of the continuity of supply not being maintained. With the 
regenerative type of oven it has been demonstrated that approx'- 
a mvc mately 5500 cubic feet of gas per ton are available for outside 
Ww 24.5 28. 74.8 Volts: Light use, the remainder being required for heating the ovens, and, 
Load “.w, | as the gas consumption at Middlesbrough is about six hundre«| 
Amps.: Light million cubie feet per annum, the plant will be required to car- 
bonise about 110,000 tons of coal yearly. It is claimed that the 
: quality of gas can be readily maintained at the required standar«| 
Headstock gearing of 14-16 candle-power and a calorific power of 500-600 B.Th.U. 

Motor rheostat contacts per cubic foot. 


5: 

2.1 4. 

: 2.8 5. 
. 1880 3 


-3 4: 6. 








0185 Shape of tool nose 
0551 f a4 8.7 ‘9 Angles of tool nose :- 
1417 56 Bg .§ | 22. Clearance : 

. R80 6 2 5 ‘ 

















Letter of Breaking load in Elongation, Compressive load | Surface speed in feet per minute 
identification. tons per sq. in. per cent. in tons per sq. in. Depth of cut 


X 33.8 a4. 90.0 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Dull. 

‘THERE was a quiet meeting on Change this week. It 
ected that business will show any improvement now 
pefore the turn of the year. Makers quoted as follows :—South 
Staffordshire Common, 5ls. to 52s.5 part-mine, 52s. to 53s.; 
‘ae all-mine forge, 85s. to 90s.; foundry, 92s. 6d.; cold blast, 

95s.3 Northamptonshire, 5Us, to 51s.; Derbyshire, 51s. to 52s.; 
North Staffordshire forge, 61s. to 62s.; best, 70s. 


js not expe 


Manufactured Iron Quiet. 

A moderate output is being made of manufactured iron 
which show no change from those recently prevailing. 
Marked bars are unchanged at £9, but the market would not be 
surprised if this was reduced in the near future. Most makers 
of unmarked bars quote £7, delivered Birmingham, but here and 
there £6 17s. 6d, would be accepted, North Staffordshire 
and Lancashire crown bars remain at £7 15s. Producers of 
walyanised sheets report a slightly better demand, but quota- 
tions still range from £10 15s. to £10 17s. 6d., f.0.b. Liverpool. 
Black sheets are depressed, and there is only a small business 
in gas strip. Other quotations are : Black sheets, 
{7 17s. 6d.; doubles, £8; trebles, £8 12s. 6d.; hoop 
slit nail rods, £8 10s.; gas strip, £7 to £7 2s. 6d. 


at figures 


done 
singles, 
iron, £7 L5s.; 


More Movement in Steel. 

The recent reductions in steel have improved the 
inquiry. Small steel bars have been reduced by 5s. per ton, 
me king the basis price £6 15s. Other quotations are as follows : 

Bessemer sheet bars, £4 15s, to £4 17s. 6d.; Siemens sheet 
bars, £4 17s. 6d. to £5; angles, £6 5s.; and joists, £6 15s. 


The Outlook for Canal Plant. 

Prospects of makers of machinery and plant for canal 
construction and repair continue to brighten as progress is made 
with what has been termed “a national canal revival.” A 
meeting of the Association of Midland Local Authorities was held 
recently at the Council House, Walsall. The chairman (Alder- 
man ©. W. Cook, of Dudley) moved a resolution approving 
the recommendation of the Royal Commission for the State 
acquisition of canals, but without the State being a carrier, and 
for the appointment of a Waterways Board as the controlling 
authority to manage and gradually develop the canal system 
of the country. He pointed out that it was not proposed at the 
present time to pledge the Association to anything further than 
that a controlling authority should be established. An address 
was given by Mr. Frank Impey, Secretary of the Waterways 
Association, in the course of which he said that the Midland 
district would get an important system of canals which would 
reduce the rate to and from the ports by 25 to 30 per cent., 
so that any financial responsibility incurred would bring with it 
a very good return. The recommendations of the Royal Com- 
mission, if carried out, would give what Birmingham and 
South Staffordshire had sought for a generation, The resolution 
was agreed to unanimously. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Slow. 

BusINEss in this centre still continues flat, and this 
was emphasised by the attendance on the Iron Exchange on 
Tuesday, which was by no means up to the average. Pig iron 
is still neglected, except for immediate requirements, and even 
on this basis demand is extremely moderate. There is, however, 
a rather better feeling in Middlesbrough brands, which are 
slightly firmer. There is still an easier feeling in finished iron 
and steel. In copper, sheets and rods show a reduction of 20s. 
per ton, and tough ingot and best selected are also lower. Sheet 
lead and tin ingots have an easier tendency. 


Quotations. 
Pig iron: 
fordshire, 57s. to 57s. 6d.; 


Lincolnshire No. 3 foundry, 56s. 9d.: Staf- 
Derbyshire, 57s. 3d. to 57s. 9d.; 
Northamptonshire, 58s. 9d.; Middlesbrough, open brands, 
5%. 6d. Scotch (nominal): Gartsherrie, 71s.: Glengarnock, 
Eglinton, 70s.; Summerlee, 69s., delivered Manchester. 
West Coast hematite, 64s. 6d. to 65s.; East Coast ditto, 60s. 6d. 
to Gls., both f.o.t. Delivered Heysham: Gartsherrie, 69s.: 
Glengarnock, 67s.; Eglinton, 68s.; Summerlee, 67s. Delivered 
Preston: Gartsherrie, 70s.; Glengarnock, 68s.; Eglinton, 69s.; 
Summerlee, 68s. Finished iron: Bars, £7 5s.; hoops, £8 7s. 6d.; 
sheets, £8 12s. 6d. Steel: Bars, £7; Lancashire hoops, £8 5s.: 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; 
hoiler plates, about £7 15s.; plates for tank, girder, and bridge 
work, £6 12s, 6d. to £6 15s.; English billets, £5 10s. to £5 15s.: 
foreign ditto, £4 7s, 6d. to £4 10s.; cold drawn steel, £10. Copper : 
Sheets, strips, &e., £82 per ton; small lots, 11d. per pound ; 
rods, £80; tough ingot, £70 10s.: best selected, £71 10s. per 
ton; copper tubes, 108d.;  solid-drawn brass tubes, 82d.; 
brazed brass tubes, 943d.; condenser tubes, 98d.; condenser 
plates, 73d.; rolled brass, 74d.; brass turning rods, 63d.: brass 
wire, 7}d.; yellow metal, 72d. per pound. Sheet lead, £23 10s. 
per ton, English tin ingots, £175 per ton. 





The Lancashire Coal Trade. 

' The uncertain state of the weather is causing a rather 
quiet feeling in this market. In house coal the demand is well 
up to the average, although merchants show little disposition 
to operate for forward delivery in expectation of an easier 
feeling. Slack and engine fuel remain quiet. There is little 
movement to note in shipping and bunkering coal. Quotations : 
—Best Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
Is. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
riper coal, 11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at 
the pit. 


The Forthcoming Motor Show. 

The Exhibition Hall at Rusholme was completely 
destroyed by fire last Saturday morning. Fortunately, the 
building was unoccupied. It was, however, intended to hold 
the annual exhibition of the Society of Motor Manufacturers 
and Traders in this hall in January next. This arrangement 
has had to be altered, and it has now been decided to hold the 
show of pleasure vehicles at the City Exhibition Hall, commene- 
ing on January 9th. The commercial vehicle show fixed for 
that date has’ been postponed until January 30th, and will 
he held in the same building. 


British-grown Cotton. 
‘ _ At a meeting of the Council of the British Cotton 
“rowing Association, held in Manchester last week, it was 
‘tated that there is a considerable increase in the acreage at 
present under cotton in Southern Nigeria, and the crop is 
“xpected to yield 16,000 bales. In Northern Nigeria there 
has been a dearth of rain and the crop will not be quite so good 
as last year’s, In Nyasaland some very good native cotton is 


ng to have been grown on the lower levels, and a crop of some 
0 tons of native-grown cotton is expected. 


Good progress 





is reported with the construction of the Zambesi—-Port Herald 
Railway, and it is expected that the line will extend to the 
latter place early next year. 


The World’s Coal Supply. 

At a meeting of the Manchester Geological and Mining 
Society held on Tuesday last, the President, Sir Thomas Holland, 
presented a report on behalf of the delegates to the International 
Geological Congress which was held at Toronto last August. 
The total coal reserves of each of the five continents were given 
as follows + —-Oceania, 170,410 million tons; Asia, 1,279,586 
million tons; Africa, 57,839 million tons ; America, 5,105,528 
million tons ; and Europe, 784,190 million tons ; total, 7,397,553 
million tons. 


Southport Channel. 

At a meeting of the Southport Town Council, held on 
Tuesday last, it was decided to appoint a committee to deal 
with the question of dredging the channel leading into Southport 
past Birkdale. It was stated that at low tide there was only a 
depth of 1}ft. of water over the bar, which extended for more 
than a mile, and that fishermen could neither enter nor leave 
the harbour during the space of about two hours on either side 
of low water. It is certainly time that Southport took some 
steps to investigate this question, otherwise its claim to be a 
sea coast town will depend on the doubtful qualification of 
having a marine lake on the foreshore. It is said that the 
dredging of the river Ribble to enable ships to reach the Preston 
docks has had something to do with the unfortunate state of 
affairs which now exists. 


Barrow-1n-FurNEss, Thursday. 
Hematites, 

There is a quieter tone in the hematite pig iron trade, 
both as regards the business being done and the industrial 
activity. Orders have been worked low in some cases and new 
contracts of any volume are not coming to hand to take their 
place. Users of iron have fairly large requirements, but their 
wants can be easily supplied. At Millom a furnace has been 
put out of operation, leaving two only working out of six built. 
The same company’s works at Askam are wholly standing idle. 
There are now blowing in Cumberland fifteen furnaces. At 
Barrow there are five furnaces producing iron, two at Ulverston, 
and one at Carnforth. Prices are about the same, with mixed 
numbers of Bessemer iron quoted at 66s. 6d. to 67s. per ton net 
f.o.b. Special sorts of iron are in steady demand on home account 
at about 72s. per ton net cash. Warrants are idle at 61s. 3d. 
per ton net cash. The stores of warrant iron have been reduced 
and now represent in the aggregate 9068 tons. 


Iron Ore. 

For iron ore there is a steady demand, but it is easing 
off a trifle. On general account the business on offer is about 
the same. Good average sorts of ore are quoted at 15s., and the 
best samples bring 21s. 6d. per ton net at mines. Spanish ores 
are in regular demand and two large cargoes were discharged 
at the Barrow Docks last week for local use. This ore is quoted 
at I6s. to 18s. per ton delivered to West Coast furnaces. 


Steel. 
For the most part the steel trade is wellemployed. At 
Barrow the rail and plate mills are maintaining a good output 
of finished metal, but some of the departments are doing 
nothing. Owing to a breakdown the sole plate mill is off this 
week and tin bars and billets have not been rolled for some time. 
At Workington the activity is in the rail mills. The general 
demand for steel sections, &c., is by no means as good as could 
be desired. For rails there is a slack request, and some of the 
contracts are being worked out. Heavy sections of rails are 
at £6 5s. to £6 10s. per ton, with a tendency to ease down further. 
Light rails represent a small business at £6 17s. 6d. per ton, 
and little is on offer in heavy tram sections, which are at £7 per 
ton. For steel shipbuilding material the demand continues to 
be satisfactory and ship plates are at £6 10s. to £6 15s. per ton, 
with boiler plates at a pound more. For steel hoops the demand 

is fair at £8 per ton. 


Shipbuilding and Engineering. 

These trades present no new features. The whole 
of the departments are fully employed and likely to remain so 
for some time to come. In Vickers’ fitting-out department on 
Barrow Island two battleships, H.M.S. Emperor of India and 
the Turkish Dreadnought Rashadiah, are employing the atten- 
tion of a large number of workmen. One Brazilian river gun- 
boat, the Javary, has been completed and two others are being 
fitted out. On the slipways there is a big battleship for the 
British Navy..some small armoured cruisers, a big oil ship for 
the British Navy, and a large number of submarines. Messrs. 
Vickers’ new airship works on Walney Island are rapidly getting 
into shape. 


Fuel. 

There is a steady demand for coal, with good steam 
sorts at 15s. 6d. to 17s. per ton delivered. East Coast coke is 
at 22s. 6d. to 23s. 6d. per ton delivered. Lancashire coke is 
quoted at 19s. 6d. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

ALTHOUGH there are still some in this district who are 
inclined to anticipate a general falling off in the iron and steel 
trade after Christmas, present conditions do not seem to support 
such a gloomy outlook. The finished iron trade is certainly 
depressed still, and no immediate improvement looks probable. 
For one thing, railway wagon building for the home systems is 
out of the question for a long time, and some of the works here 
are not sharing in the large number of colonial and foreign 
orders for railway material of one kind and another which is now 
coming into Sheffield. In other directions, however, the future 
may be viewed with very fair hopes of another good year. 
The armament firms, of course, are right for a long time ahead, 
and many minor concerns look upon that fact as a barometer 
for themselves, much of the smaller work in connection with 
naval orders going to them. Engineering firms are also doing 
well just now, and steel works seem to be booking orders for 
large quantities of steel for South America, the Colonies, and 
elsewhere. Billet departments are in need of a stimulus, but 
makers of tools appear to be maintaining a brisk trade. In 
regard to alloys there is no great supply of tungsten, and the 
market seems not quite so firm, but molybdenum is very scarce 
still and the price has risen to about 8s. 6d. per pound. Serap 
of all kinds is little in demand. 


Pig Iron. 

There are no changes locally in the official prices of 
iron. In all sections, except West Coast hematite, there seems 
to be a further general firming up, with more inquiries and 
better buying movements. Derbyshire and _ Lincolnshire 
makers still complain of the unremunerative nature of the 
market for them at present prices, and in the Lincolnshire 
district, it is stated, three furnaces are out of blast. As low as 
5ls. 9d. to 52s. is mentioned for forge, and 55s. is asked for 
foundry. East Coast mixed numbers are quoted 66s. 9d. to 
67s. 3d., but makers are not seeking forward business beyond 
three months. As regards West Coast hematite iron, there 








certainly still is a weakness, but it arises in this way :—Most o f 
the makers are fairly well sold into the new year, and are at 
present delivering on contracts generally made some time ago. 
These contracts will run out early in the new year, and consumers 
are looking for a very considerable reduction of prices on the 
renewal of contract. It is not at all likely that prices wil 

see the low level they marked very early in the year, though 
makers are doing what they can to meet the requests of con- 
sumers. While there will be some drop, it will be through 
cheaper material, and not out of wages. Coke, for instance, is 
about 10s. a ton lower than at one time this year, and that alone 
will allow makers to reduce prices without hurting themselves. 


Round the Works. 

The improvement which I reported a week ago in 
colonial and foreign orders appears to be well sustained. One 
firm here has just booked good contracts for files for Shanghai 
and Hong-Kong and forgings for Algoa Bay. For the last- 
named place and for Natal another firm will shortly be busy 
making @ quantity of heavy shovels, and at one works a con- 
siderable tonnage of springs for Calcutta is to be made. Four 
firms have secured good contracts for high-grade steel, deliveries 
to be made to Chemulpo, Delagoa Bay, Santos, and Valparaiso. 
From Buenos Aires an order has been placed here for a large 
consignment of hammer heads, chisels, and steel. Other new 
contracts secured by Sheffield firms include files and steel for 
Montreal, tools for Rosario, steel for New Zealand and Montreal, 
tires for Caracas, and some good tonnages of axles and springs 
for the East India Railway, the last-named order being divided 
between two firms. Messrs. Hadfield’s new contracts inchide 
400 wheels for the Bargoed Coal Company. Several Sheffield 
companies have succeeded in having tenders accepted by the 
London County Council. Messrs. Cammells are to supply 
special hard-rolled steel, and also axle forgings, the latter at 
£2 Is. 9d. (2$ per cent.). For this contract there was keen 
competition. The highest tender was that of the Darlington 
Forge Company at £3 2s. 6d. (2} per cent.), and, although 
Beardmores, of Glasgow, quoted lower than Cammells, the 
London County Council accepted the latter, as the additional 
cost of inspection at Glasgow would have exceeded the saving 
in the actual contract price. Another Sheffield firm, the Bright- 
side Foundry, secured the contract for supplying the hot-water 
plant at the Maudesley Hospital for £3571, the highest tender 
being £5623 by a London firm. The Yorkshire Engine Company 
just recently delivered the thirtieth main line passenger engine, 
under contract, for the North British Railway Company—an 
important order secured in face of keen competition in Scotland. 


Vickers’ Great Undertakings. 

Some idea of the stupendous undertakings of Vickers 
Limited was given by Sir Trevor Dawson at a dinner to the 
firm’s foremen in Sheffield on Saturday. Sir Trevor pointed 
out that the firm now employed over 50,000 men, and added 
that their great gun works in the centre of Russia had brought to 
Sheffield orders in raw material and finished guns to the extent 
of a million sterling. The firm was doing good work for the 
Italian Government, and was progressing in Spain, most of the 
heavy artillery for that country being made in England. He 
also spoke of the developments in Turkey and Canada, and, 
touching upon the firm’s aerial department, mentioned that 
it was at present manufacturing thirty-seven aeroplanes, 
besides several others of its own design. 


November’s Trade. 

The recent set-back experienced in Sheffield trade is 
reflected in the Board of Trade returns for November. The 
exports of iron and steel were less, compared with November, 
1912, by £181,675, and new ships by £75,022, though the exports 
of machinery rose by £393,083. The export of tools and imple- 
ments also fell. What still more closely concerns Sheffield is 
cutlery, and this shows a distinct and regular decline. The 
exports fell by 831 ewt. (nearly £9000) compared with November, 
1912, and by 1367 ewt. (£15,559) compared with 1911. France, 
the United States, and Chile each took rather more than during 
the corresponding month of the previous year, but Brazil cut 
her requirements down by almost one-half. Canada very 
considerably reduced her orders, and South Africa, Australia, 
and New Zealand each took less than in November of last year. 
The plate trade, too, shows a very serious falling off. So far as 
iron and steel generally are concerned, however, since November 
a distinct revival has occurred, and there is every prospect of 
this being confirmed in the new year. 


Fuel. 
Considering the shipping season proper is now practi- 


| cally over, the position of the steam coal market is a satisfactory 


one, and there is no doubt a ‘considerably firmer tone in 
evidence than appeared likely a week or two ago. Shipments 
are on a large scale for the time of the year, whilst the demand 
for industrial consumption is certainly stronger, especially so 
far as local works are concerned, although possibly to some 
extent stocking at works for use during the approaching holidays 
is helping the demand for the time being. Forward business is 
being arranged very slowly indeed. There is, however, more 
disposition on the part of buyers to fix up contracts than was the 
case a short time ago, and collieries are willing to meet them on 
the question of prices, more particularly in the smaller qualities. 
At the moment slacks are moving better, and, generally speak- 
ing, stocks have been substantially reduced. This, too, is on 
account of works securing supplies for use during the holidays. 
There is nothing like the same selling pressure in evidence, but 
it must be remembered that collieries will have to accumulate 
heavy supplies for their own use, and also reserve sufficient 
coking slacks for use at the ovens. Gas coals are in great demand 
and coke is firm at 13s. to 13s. 6d. Current quotations of coal 
are, per ton at the pit, as follow :—Best South Yorkshire hards, 
12s. to 12s. 6d.; best Derbyshire, 11s. 6d. to 12s.; second quali- 
ties, 10s. 6d. to 1ls.; steam cobbles, 10s. 3d. to 11s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THERE is a distinctly firmer tone on the Cleveland iron 
market. The restriction of the output and the steadiness of 
prices during the past fortnight are having their effect ; buyers 
are more in evidence and business is showing more activity. 
The volume of trade, however, is still on the small side, but this 
is due to the attitude of makers as regards the forward position. 
Consumers are more eager to cover their spring requirements, 
but makers take a decided stand and will not accept business 
without a substantial premium above existing warrant prices. 
Accordingly the business that is being done just now is a mer- 
chants’ business, based on warrants, and the consequent restric- 
tion of the area of supply is making sellers themselves very 
cautious and tending to stiffen the price. The position is still 
uncertain, but indications point to the fact that the bottom has 
been touched, and consumers appear to be acting upon this 
assumption. The cost of coke is expected to fall at the turn of 
the year, and if that proves to be the case the way will be open 
for a good trade to be done in the early months. In the mean- 
time makers prefer to await developments and will not commit 
themselves forward in any substantial degree. There appears 
to be a revolt in Germany on the part of consumers against the 
exactions of the syndicate, which is not without effect upon 
Cleveland shipments. Of late some considerable lots of No. 3 
Cleveland pig have found their way into Germany, and inquiries 
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are being received from places in that country which have not 
taken Cleveland iron for some years. No. 3 G.M.B. Cleveland 
pig is quoted at 50s. f.0.b., whilst No. 1 is 52s. €d.; No. 4 foundry, 
44s. 6d.; No. 4 forge, 49s. 3d.; and mottled and white iron 
each 49s., all for early delivery. 


Hematite Pig Iron. 

The condition of the hematite pig iron trade has shown 
a marked improvement during the week. The market has 
developed greater firmness in response to an active buying move- 
ment. Consumers who have been holding off have become 
very short, and with prices at about rock-bottom—makers 
having taken a firm stand—have come on the market. A 
good business has been put through, inchiding considerable 
shipments to Wales, but it has been chiefly confined to lots for 
early delivery. No big increase in the forward business is 
taking place as yet, but there is a feeling that a much better 
state of affairs with regard to the placing of orders will become 
an accomplished fact in the very near future. ‘he general 
market quotation for East Coast mixed numbers for early delivery 
is 60s. 6d. and 61s. is asked on forward account. This week the 
production has been further reduced by the blowing out of a 
furnace at the works of Whitwell and Co., Thornaby-on-Tees. 
This reduces the total number of furnaces blowing on the North- 
tast Coast to seventy-five, of which forty are producing Cleve- 
land iron and thirty-five hematite, spiegel and other special 
kinds of iron. This is one of the lowest totals of recent years, 

apart from the stoppages due to industrial troubles, 


Iron-making Materials. 

The foreign ore market has experienced another 
blank week so far as new business is concerned. ‘The consumption 
has fallen considerably during the past few weeks and con- 
sumers are not disposed to renew contracts at the present 
high prices in view of the uncertain trade outlook. The mer- 
chants’ quotation of 19s. for best Bilbao Rubio of 50 per cent. 
quality ex ship Tees remains unchanged. Coke is still dear and 
as searee as ever, and is likely to remain so till after the Christmas 
and New Year holidays, when a substantial reduetion in price 
is probable. There has been a reduction in the output, but 
not proportionate to the reduction in demand due to the blowing 
out of furnaces, and present prices are being maintained owing 
largely to the approach of the holidays, when the supply will, 
for the time being, be abnormally scarce. The general market 
quotation for good medium furnace kinds is 18s, tid., delivered 
at the works. 


Manufactured Iron and Steel. 

There is an improved volume of inquiry in the finished 
iron and steel trades, and the outlook is more favourable. Some 
good shipyard contracts have been coming in and manufacturers 
ean now see their way over the first few months of next year. 
Some consumers, however, are still inclined to hold off, and 
makers, too, are cautious and seem disposed to wait and see how 
the situation as regards costs develops before committing them- 
selves. There is a good deal of inquiry in the rail trade, and an 
erder for about 4000 tons for the Bengal-Nagpur Railway has 
been placed with the North-Eastern Steel Company. Inquiries 
on behalf of India and Nigeria are in the market and they are 
almost certain to come to this country. The demand for finished 
iron has shown no expansion and business in that section is 
disappointing. The principal market quotations are :—Common 
iron bars, £7 10s.; best bars, £7 17s. 6d.; best best bars, £8 5s.; 
packing iron, £6; iron ship plates, £6 15s.; iron ship angles, 
£7 10s.; iron ship rivets, £8 10s.; iron girder plates, £7 5s.; 
steel bars, basic, £6 15s.; steel bars, Siemens, £6 15s.; steel ship 
plates, £6 10s.; steel joists, £6 12s. 6d.; steel hoops, £7; steel 
strip, £6 15s.; steel ship angles, £6 10s.; steel boiler plates, 
£7 15s.; steel sheets, singles, £8 5s.; steel sheets, doubles, 
£8 10s., all less the customary 2} per cent. Cast iron columns, 
plain, £7 7s. 6d.; cast iron railway chairs, £4 5s.; light iron rails, 
£7; heavy steel rails, £6 10s.; steel railway sleepers, £7 5s., 
all net at works. Galvanised corrugated sheets, 24 gauge, in 
bundles, stand at £11 f.o.b., less 4 per cent. 


Shipbuilding and Engineering. 

There is considerable activity in the great shipbuilding 
yards on the North-East Coast, and the work in course of con- 
struction and booked guarantees that this state of affairs will 
be experienced over the whole of next year. Swan, Hunter 
and Wigham Richardson, Limited, have this week booked two 
important orders, one from Italy for a high-class passenger 
steamer of 598ft. in length, and the other for a large sized 
passenger steamer for the British—Indian Navigation Company. 
Renoldson and Co., South Shields, have received an order for a 
coasting steamer from a Liverpool firm. The engineering works 
are also fully employed. 


Coal and Coke. 

The fuel market maintains a very firm tone, but few 
transactions are recorded owing to the limited supply of coal 
available for this month’s delivery. Collieries are fully bouked 
up and second-hand holders have only small lots to offer. Tonnage 
is plentiful and full terms are the rule at all berths. Coking 
unsereened shows a slight advance, and all other grades are 
stifdy held. For next month there is a fair inquiry, but buyers 
are holding off in the hope of securing concessions. Best 
Durham gas coals are now quoted at 15s. €d., with seconds 
13s. 43d. to 14s. 6d. Bunker coals are more strongly held for 
prompt shipment, and higher prices have to be paid by those in 
need of supplies. Best bunker coals are quoted at 14s. up 
to 14s. 6d., and ordinary qualities at 13s. 3d. The coke market 
is as firm as ever, the quotations being :—-Foundry coke, 21s. 
to 23s.; furnace coke, 18s. 6d. to 19s.; and gas coke, Is. to 


17s. 3d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Warrant Market. 

Business on the Glasgow pig iron warrant market 
continues on pretty much the same lines as the previous week. 
The tone has been comparatively steady, without any expansion 
in the volume of business, the total turnover not exceeding 
12,000 tons. At the beginning of the week Cleveland iron 
touched 49s. 64d. per ton, then dropped to 48s. 114d. on Wednes- 
day. There was, however, a recovery iu the last two days, 
and the closing price of 49s. 5d. per ton cash shows a drop of 
only 1d. per ton on the week. 


The Scotch Pig Iron Trade. 

There is little alteration in the position of the pig iron 
trade, and consumers continue to purchase only against imme- 
diate requirements. Special brands are in good demand, but 
business in ordinary qualities is extremely slow. Owing to the 
termination of the strike at the Carron Works, two furnaces 
have been blown in; but, on the other hand, the Langloan 
Company has already put out one of its furnaces, and the 
other three are to be blown ort very shortly. The number of 
furnaces in blast in Scotland is now 76, compared with 75 in 
the previous week and 89 in the corresponding week of last year. 
The imports of pig iron into Grangemouth from Middlesbrough 
and district amounted to 10,204 tons, and the total import 
since the beginning of the year is 438,404 tons, showing an 
increase of 6221 tons over the same period of 1912. 


Scotch Pig Iron Prices. 


A further reduction of 1s. per ton in the prices of pig 
iron has been reported. Monkland is quoted, f.a.s. at Glasgow, 





No. 1, 63s. 6d.; No. 3, 62s.; Govan, No. 1, 62s. 6d.; No. 3, 61s.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 69s. 6d.; 
No. 3, 64s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 70s.; Nos. 3, 65s.; Glengarnock at Ardrossan, No. 1, 71s.; 
No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s. 6d.; Shotts, 
at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at Grangemouth, No. 1, 
7Is.; No. 3, 66s, per ton. he foregoing prices are 12s. to 14s. 
below the quotations current at the beginning of the year. 


Steel. 

The latest reduction in prices has so far had little effect 
on business. Steel makers report that there is still an absence 
of specifications, and works are poorly employed ; in fact, short 
time is the general rule. Very little fresh business is passing 
in the home market, but makers are of the opinion that there is 
a considerable quantity of steel to be purchased, and that 
buyers cannot hold off much longer. The export trade is also 
reduced to a minimum. 


Finished Iron. 

There is very little improvement apparent in the 
various departments of the finished iron trade and prospects 
are not encouraging. Trade in black sheets has quietened 
down, and a further reduction of 5s. per ton has not increased 
the volume of business, and the rate of production has fallen off 
to sume extent. On the other hand, the present low prices of 
yvalvanised sheets have induced buyers to operate more freely, 
and works are fairly well occupied. The position of the malle- 
able iron trade appears to become worse as time goes on. Four 
of the works under the control of the Amalgamated Company 
have not been in operation for months, and if business does not 
take a turn for the better before the end of the year another o 
the works will not be reopened after the holidays. Large 
quantities of bars, hoops, and strips are still being imported 
from the Continent for local consumption, and home makers 
are greatly handicapped by this competition. Steel bars 
manufactured by the malleable iron makers from foreign billets 
are not now controlled by the Association, and about £6 7s, €d. 
per ton less 5 per cent. is quoted for them for the home trade, 
and £6 2s. 6d. net f.o.b. Glasgow for expo~t ; but by agreement 
contracts are not being entered into while prices are “free.” 
Conditions in the wrought iron and steel tube trade are not 
encouraging. In this branch of the trade the scarcity of orders 
is very pronounced, due largely to foreign competition, and 
works are not employed to anything approaching their full 
capacity. 


c 


Scotch Coal Trade. 

A brisk business continues to be done in the Seoteh 
coal trade, and everything points to a strong finish to a prosperous 
year’s trade. The general demand is well maintained, all classes 
of coal being in urgent request, and prices remain very firm. 
Ell coal and splint are extremely active, and it is reported that 
business has been done in the latter at 17s. f.o.b. Glasgow. 
In smalls treble nuts show some weakness, but this is more than 
balanced by the demand for double and single nuts. Owing to 
heavy weather and the consequent delay of tonnage, shipments 
are not so large as they would otherwise have been. The 
aggregate shipments from Scottish ports amounted to 274,175 
tons, compared with 335,767 tons in the preceding week and 
325,813 tons in the corresponding week of last year. Ell coals 
are quoted f.o.b. at Glasgow, 13s. 3d. to 13s. 9d.; splint, 13s. 3d. 
to 17s.; navigation, 15s. to 17s.; steam, 13s. to 14s. 6d.; treble 
nuts, 13s.; doubles, 12s. 2d. to 12s. 6d.; and singles, 11s. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE past week has been a difficult one in the South 
Wales coal trade. Cardiff, although not suffering so much 
as the more westerly ports, was to a very substantial extent 
affected by the short-lived strike on the Great Western Railway, 
and its effects have not entirely worn off at the time of writing. 
The whole trade of the district was for a tirae in danger of being 
held up, the fear of an extension of the strike to other systems 
than the Great Western causing both buyers and sellers to hold 
their hands. Although the strike lasted only a few days, 
practically all the collieries served by the Great Western were 
compelled to stop working, as the company declined to deal with 
mineral traffic. As a consequence pits were idle for the want of 
clearances of loaded trucks and the supply of empties. Shippers’ 
arrangements were completely upset and the loss of output has 
given a distinctly firmer tone to the market as a whole, as 
collieries are so fully committed for this month that under normal 
circumstances sellers would have had as much as they could do 
to meet engagements. The stoppages therefore have increased 
their difficulties, and less free coal is being offered. The position 
of the collieries has been made worse by the effect of bad weather 
on tonnage arrivals, While some shippers have plenty of boats 
to hand, others are suffering owing to delays to their vessels, 
with the result that the market for spot shipment is not free from 
irregularity. Even the best coals are affected, and in order to 
secure the release of wagons and keep the pits going colliery 
salesmen have beén compelled to accept rather less than the 
best figures for spot loading. Business on the whole has been 
very restricted, as, on paper, sellers are well booked up for this 
month. While large coals, however, have since a week ago 
advanced, smalls have kept their position and remained very 
steady, more particularly bunker types. Beans and peas 
have displayed no change; patent fuel continuing very firm, 
and pitwood quiet and stationary. Approximate values :— 
Steam coal: Best Admiralty large, 21s. to 21s. 6d.; best seconds, 
20s. to 20s. 64.; seconds, 19s. 9d. to 20s.; ordinarics, 18s. 6d. 
to 19s.; best drys, 20s. to 20s. 6d.; ordinary drys, 18s. 6d. to 
19s.; best bunker smalls, 11s. to 11s. 3d.; best ordinaries, 10s. 6d. 
to 10s, 9d.; cargo smalls, 7s. 6d. to 8s.; inferiors, 6s. 6d. to 7s. 6d.; 
washed smalls, lls. to 12s.; best Monmouthshire black vein 
large, 18s. 6d. to 19s.; ordinary Western Valleys, 17s. 3d. to 
17s. 9d.; best Eastern Valleys, 16s. 6d. to 17¢.; seconds, 15s. 9d. 
to 16s. 3d. Bituminous coal: Best households, 19s. to 20s.; 
good households, 17s. to 18s.; No, 3 Rhondda large, 18s. to 
18s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 14s. 6d. 
to 15s. 6d.; through, lls. to 12.; smalls, 8s. 6d. to 9s.; best 
washed nuts, 16s. to 16s. 6d.; seconds, 14s. 9d. to 15s. 3d.; 
best washed peas, 14s. to 14s. 3d.; seconds, 13s. 3d. to 13s. 6d. 
Patent fuel, 20s. to 22s. 6d. Coke: Special foundry, 27s. to 
29s.: good foundry, 23s. to 25s. 6d.; furnace, 20s. to 22s. 
Pitwood, ex ship, 21s. 6d. to 21s. 9d. 


Newport (Mon.). 

Last week-end the market maintained a good steady 
tone, although the uncertainty regarding tbe spreading of the 
railway trouble caused collieries to be disinclined to commit 
themselves to fresh business. Very few operations were carried 
through, and these only on the hand-to-mouth principle. Since 
the settlement of the strike transactions have continued on a 
comparatively small scale, as the full state of stems has pro- 
hibited transactions to a large extent and only small supplies 
of coal have been available. Quotations to a considerable 
extent have been nominal, but mark a distinct advance since 
last week. The inquiry for throughs, nuts, &c., to the end of 
the year has been good. Quotations are approximately as 
follows :—Steam coal: Best Newport black vein large, 18s. 3d. 
to 18s. 9d.; Western Valleys, 17s. to 17s. 6d.; Eastern Valleys, 
16s, 3d. to 16s. 9d.; other sorts, 15s. 9d. to 16s, 3d.; best smalls 
83. 9d. to 9s; seconds, 8s. 3d. to 8s. 6d. Bituminous coal : 


—— 


18s. to 19s.; seconds, 17s. to 18s, 
Pitwood, ex ship, 21s. to 22s, 


Best house, ate 
198. to 20s. Patent fuel, 
Swansea. 
The coal trade at Swansea has, since my last re ort 
been completely upset by the strike on the Great Woe ne 
Railway. Business last week-end was brought to an absolute 
standstill both as regards coal and chartering. Quotations 
ruled merely nominal, Since the settlement of the strike little 
headway has been made towards a normal condition of thin 4 
but despite the paralysing effect of the strike, the marke; Ph 
nerally is satisfactory and shipping is now again active 
Anthracite large are steady and machine-made descriptions 
maintain a good level, rubbly culm being a shade better. The 
steam coal market has not materially changed from prior to 
the strike. Current values are approximately as follows. 
Anthracite : Best malting large, 21s. 6d. to 24s. net : econd 
malting large, 20s. to 21s. net ; big vein large, 18s. to 14. 
24 r cent.; red vein large, 15s. to I6s., less 2} per cent.: 
machine-made cobbles, 21s. 6d. to 24s. net ; Paris nuts, 23s, Gq. 
to 26s. net; French nuts, 23s. 6d. to 26s. net ; German nuts, 
23s. to 25s. 6d. net ; beans, 16s. 9d. to 18s. 9d. net; machine. 
made large peas, 13s. 3d. to 14s. net; rub ly culm, 5s. 34d. to 
5s. 6d., less 2} per cent.; duff, 3s. to 3s. 6d. net. Steai eval. 
Best large, 19s. 6d. to 21s. 6d., less 24 per cent.; seconds, | 4s, 04. 
to lds. 9d., less 24 per cent.; bunkers, Is. 3d. to 12s. il,, Jess 
24 per cent.; smalls, 7s. to 8s., less 2} per cent.  Bituiinons 
coal: No. 3 Rhondda large, 17s, to 18s., less 2} per cent; 
through and through, 13s. 6d. to 14s, Gd., less 24 per cent, 
smalls, 10s. 3d. to 11s. 3d., less 24 per cent. Patent tucl, 17s, 
to 18s., less 2) per cent. 


Iron and Steel Trades. 

The following are approximate values :——Piy iron: 
Hematite mixed numbers, 61s. cash, 61s. 3d. month: Middles. 
brough, 49s, 6d. cash, 49s. 10d. month ; Seoteh, 55s. 74d. cash, 
55s. 10§d. month ; Welsh hematite, 66s. 6d. to 67s. dd.: ast 
Coast hematite, 65s. 6d. to 66s.; West Coast hematite, 655. td, 
to 66s. Steel bars: Siemens, £4 Ils. 3d. per ton: Bessemer, 
£4 10s. to £4 11s. 3d. per ton ; steel rails, heavy sections, 16 1s, 
to £6 15s. Iron ore, Rubio, 18s. to 19s, 


«+ less 


Tin-plate and other Quotations. 
Values are approximately as follows : 

112 sheets, 12s. 9d. to 12s. 10}d.; 1.C., 20 © 28 
13s. to 138. 1dd.; 1.C., 28 x 20 x 112 sheets, 2és. 
25s. 9d.; L.C. ternes, 28 20 112 sheets, 22s. 6d.: finished 
black plates, £9 10s. per ton; galvanised sheets, 24g.. £10 Ls, 
per ton. Block tin, £169 15s. cash, £171 7s. Gd. three months ; 
Copper, £65 5s. cash, £64 3s. 9d. three months. Lead: English, 
£18 per ton ; Spanish, £17 12s. 6d. per ton. Spelter, £20 15s, 
per ton. Silver, 27/ed. per ounce, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 
Mr. G. Mipprecoat, of the Southampton Corporation 
Electricity Works, is resigning his position with the Corporation 
and joining the staff of the Edison and Swan United Electric 
Light Company, Limited, Ponders End, Middlesex, 
Commissioners of Works announce that 


THE they have 


appointed Mr. Ernest Newton, A.R.A., to be one of the assessors 
in the competition of architects for the new public otlices 
(Board of Trade, &c ) in the place of the late Mr. John Belcher, 
R.A. 


Tue firm of Wm. Woodhead and Son, Limited, which was 
established in 1870, and which has since that date worked the 
Low Moor beds of coal and ironstone, selling these products to 
makers of best Yorkshire iron, has recently itself undertaken the 
manufacture of the ‘‘ Bowling ’’ brand of best Yorkshire iron. 
This brand was originally made by the late Bowling Iron Com. 

ny, Limited, the London agents of which were Messrs. ©, 

ailey, Toms and Co., of 8, Laurence Pountney-hill, E.C., and 
this latter firm has now been appointed to fill the same position 
for Wm. Woodhead and Son, Limited. 








Tue Institution oF CiviL ENGINEERS: STUDENTS’ MEET- 
1nGs.—At the Students’ meeting held at the Institution on 
Friday, December 5th, at 8 p.m., Mr. H. V. Hutt, B.Sc., Stud. 
Inst. C.E., read a paper, entitled **‘ The Liverpool-street Exten- 
sion of the Central London Railway.’’ The chair was taken 
by the President, Mr. Anthony G. Lyster, M. Eng. The paper 
dealt with the construction and setting out of the tube railway, 
and was accompanied by a number of lantern slides showing 
details of the shields used for driving, the timbering and the 
work in various stages of construction. The discussion was 
opened by Mr. W. C. Mitchell, and continued by Messrs. H. V. 
Hughes, M. H. Schwab, F. Shaw, J. Hay, F. T. Lane, R. Powell, 
A. C. V. Orrell, W. E. Gurry, A. F. Hewett, R. 8S. Carroll and 
W. R. McKim. The author having replied, the proceedings 
closed with a vote of thanks to the chairman, proposed by Mr. 
J. Hay. 

THe Ruston—Proctor DINNER.—Every year as the Smith- 
field Show comes round, it brings with it one of the social 
events of the year, which those who are privileged to attend it 
look forward to with the greatest satisfaction. The Ruston- 
Proctor dinners have been held for some fifteen years—so Mr. 
Bornemann informed the company on Wednesday night —-and 
each year the numbers have increased. At first not more than 
twenty covers were laid ; this year there were nearly a hundred. 
When it is remembered that the party is mainly composed of 
the agents and principal clients of the company in all parts of 
the world, the rise in the number of the guests may be regarded 
as an index of the prosperity of the firm. Colonel Ruston 
was in the chair, as usual, and was the genial host he always is. 
The three long tables “‘ below the salt’? were headed by Mr. 
Livens, Mr. Bornemann, and Mr. Sharpley. The menu was 
the best that London can produce, the speeches were short 
and amusing, there was a little good music, and a great deal of 
talk. Messrs. Ruston and Proctor had written on the programme 
** A little nonsense now and then is relished by the wisest men,” 
and their guests, taking the hint, gave themselves up to the 
enjoyment of their dinner and of the good fellowship that it 
encouraged, 

Tue Society or ENGINEERS (INCORPORATED).—The annual 
general meeting of the Society of Engineers (Incorporated) 
was held at their offices, 17, Victoria-street, on Monday, tlie 
8th inst., the President, Mr. Arthur Valon, M. Inst. C.E., being 
in the chair. The result of the postal ballot for the election of 
the Council and honorary officers for 1914 was announced as 
follows :—President, H. C. H. Shenton; vice-presidents, 
Norman Scorgie, T. E. Bower, Percy Griffith ; members of 
Council, Henry Adams, C. T. Walrond, Henry C. Adams, 8. 
Cowper-Coles, B. H. M. Hewett, F. H. Hummel, G. A. Becks, 
C. W. V. Biggs, W. B. Esson, F. L. Ball; associate member of 
Council, Ry. Simpson ; hon. secretary and hon. treasurer, 
D. B. Butler. It was announced that the following premiums 
had been awarded for papers published in the Society’s Journal 
during the current year :—The President’s Gold Medal to Dr. 
Erie K. Rideal, Ph.D., M.A., for his paper on ** The Corrosion 
and Rusting of Iron.’”’ The Bessemer Premium of books and 
instruments to the value of £5 5s. to Mr. Bernard L. Rigden for 
his paper on “The South-Eastern Coalfield.” The Clarke 
Premium, value £5 5s., to Mr. Gerald O. Case for his paper on 
‘Accretion at Estuary Harbours on the South Coast of Eng- 
land.” A Society’s Premium, value £3 3s., to Mr. Wm. Yorath 
Lewis, A.M.I. Mech. E., A.M.I.E.E., M. Am. Soe. C.E., for his 
paper on “ The Bus v. Tram Controversy and other Aspects v1 
the London Traftie Problem.” 
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__ 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

‘aeRE is not much change to note in the position of 
jron and steel market ; the number of contracts has in- 
at all the principal establishments, and some bar mills 
port themselves sold forward till the end of the first quarter 
ni year. In the building trade there is rather more life 
prac than is usual at this time of the year, owing to the 
exceptionally mild weather. Both semi-finished steel and 
sectional iron are not expected to show any marked improve- 
ment in prices during the next quarter. A very brisk business 
ing done in railway material on home account ; export 
on the other hand, have been decreasing, Belgian 
competition being especially strong in light section rails, Since 
the beginning of this month an active demand has been experi- 
enced for bars, some mills selling at M.98 to M.100 p.t., while 
the price generally quoted varies between M.94 and M.96 p.t. 
For foreign deliveries M.90 to M.92 p.t. f.0.b. Antwerp is quoted. 
Plates have been selling more freely since the end of last month, 
and rates for heavy plates have been advanced to M.100 p-t., 
while sheets can hardly realise more than M.120 p.t. The wire 
trade is without improvement ; orders for wire nails have been 
placed at M.110 to M.112 p.t. A slow business is being done 
in pig iron, consumers showing very little inclination to buy 
largely ; scrap iron is exceedingly depressed. 


the 
crease vd 


me 
is be 
orders, 


List Quotations. 

Tue following are the latest prices per ton free at 
works: -Raw spathose iron ore, M.12.60; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14 p.t. 
net at mines; spiegeleisen, 10 to 12 per cent. grade, M.82 ; 
white forge pig, M.69; iron for steel making, Rhenish-West- 
phalian brands, M.74 to M.75; Siegerland quality, M.72 to 
M.73; German Bessemer, M.81.50; Luxemburg foundry pig, 
No. 3, free Luxemburg, M.63 to M.65; German foundry pig, 
No. 1, M.77.50; the same, No. 3, M.74.50; German hematite, 
M.81.50; good merchant bars, common quality, M.96 to M.99 ; 
basic hoops, M.115 to M.120; heavy steel plates, M.102 to 
M.105; steel plates for boiler-making purposes, M.112 to 
M.115:; sheets, M.117.50 to M.122.50 p.t.; drawn iron or steel 
wire M.117. 50. 


The German Coal Market. 
A fair demand comes in for all descriptions of engine 
fuel, but compared with last year the consumption shows a 
decrease, more especially in house coal. Deliveries on foreign 
account are extensive. 


Austria-Hungary. 

Current business is quiet, although the inquiry for 
manufactured iron shows a slight improvement. Still, con- 
sumers feel reluctant to place forward orders, and quotations, 
though pretty well maintained, are unsatisfactory. There is 
a healthy feeling in the pit and brown coal industry, and the 
vutlook is fair as regards next quarter’s business, 


The Belgian Iron and Steel Market. 

The business done during the week shows an increasing 
teudency, general demand for the different sorts of manufactured 
iron being fairly good. In the bar industry orders reach up to 
and even beyond the end of next quarter, and the prices quoted 
are on an average 2s. p.t. higher than present quotations. 
Producers, however, expecting a further advance in prices, 
begin to show some reserve as regards forward sales. Basic 
bars for export are standing at £4 10s. p.t.; iron bars, £4 14s. 
to £4 16s. p.t.; and rods are quoted £5 12s. p.t. f.o.b. Antwerp. 
A weak condition prevails in the plate trade, owing to the poor 
employment at the constructional shops, and also in consequence 
of the continued depression in export. Quotations are un- 
changed, £5 p.t. being quoted for fin. lates, and £5 7s. p.t. 
for jin. sorts, while the ,4in. quality ed £5 9s. p.t. In 
hoops a fair business is being done at £5 18s. p.t.; in some 
special cases £6 p.t. is paid. Home demand has been slowly 
improving, 125f. p.t. being quoted for basic bars, and 130f. 
pt. for iron bars, 135f. to 137.50f. p.t. for rods, 130f. to 136f. 
p.t. for heavy steel plates, and 162.50f. p.t. for hoops. Home 
consumers have placed their spring orders for girders. The 
export trade is dull. The Belgian coal trade is pretty active, 
the general demand for all classes of fuel being well maintained. 
A firm tendency is evident in prices. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 26th. 

Tne vital question of permitting an advance on railroad 
freight rates of 5 per cent. is now being presented before the 
Inter-state Commerce Commission at Washington. Commercial 
and financial sentiment throughout the country is practically 
Unanimous in permitting the railroads to make this advance, 
and the railroad interests will anxiously await a decision. 
Locomotive builders have been favoured with a fair volume of 
locomotive orders in which the Atchison appears for thirty-five, 
the Great Northern for forty, and other roads run the week's 
business up to ninety-eight. Orders for coaches and freight cars 
have been rather light. The New Haven has ordered 125 
coaches, the Chicago and North-Western 65 and 74 additional 
from the Puilmans. The Northern Pacific is inquiring for 140 
coaches, and the Chicago and Great Western wants 1250 steel 
underframe cars. Total orders for freight cars for the week, 
1100. The subway steel contracts of this city are now estimated 
at 95,000 tons, which will be placed before the close of the year, 
and other contracts in sight for subway and elevated work 
mean & good deal of business, which will profit the structural 
and steel plate makers. Railroads continue to be extremely 
cautious, but railroad people are crowded with requirements 
for all manner of equipment which is held in check by the 
temporary hesitancy shown by banking interests to extend the 
needed financial assistance. Manufacturers of machine tools 
are purchasing special grades of pig iron in a small way, and 
the makers of cast iron pipe continue to buy, keeping low-grade 
pig at a relatively strong level. Scarcely any business of impor- 
tance has been elosed by foreign makers, notwithstanding some 
lempting figures which have been cabled. The depression 
's regarded as artificial, and a return to normal demand is freely 
predicted by those in a position to speak advisably. The trend 
ot copper is still déwnward, and exports from this city from 
November Ist, 23,105 tons, and from the first of the year, 
372,879 tons. Electrolytic has declined 15 cents. American 
consumers show no inclination to come into the market. Spot 
tn has been offered as low as 40 cents. Business is light. 








_-oNtTRACTS.—The Edison and Swan United Electric Light 
Company, Limited, has secured the contract for the supply of 
olectric lamps to the Caledonian Railway Company.—Wm. 
‘mons and Co., Limited, Renfrew, who recently obtained an 
order from the Tongkah Herbour Tin Dredging Company for 
powerful bucket dredger, have just arranged with the Chen- 
— Company to build a somewhat similar dredger for 
a 





BRITISH PATENT SPECIFICATIONS. 


oes 

When an invention ts communicated from abroad the name and 
address oj the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date al 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete specificati 

Any person may, on any of the grounds mentioned an the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


23,092. October 9th, 1912.—-Liquip FurEL AND GAs PURIFIERS 
AND CLEANSERS FOR CARBURETTERS, M. Churchill-Shann, 
Abingdon, Kew-road, Richmond, Surrey, and another. 

This device is intended fer purifying hydrocarbon fuel either 
when liquid or in the form of vapour mixed with air. It con- 
sists of a cylindrical casing A closed by dome ends B having 
inlet and outlet orifices CD. Plates E F fit into the ends of 
the casing A, being held in place by flanged and screwed tubes 

G. Two of these tubes are surrounded by perforated jackets 

H and attached to the lower of these is a double-walled per- 

forated box J. A pipe K perforated at its lower end dips intc 

this box and is connected to the induction pipe L. M is an 
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air inlet valve surrounding the pipe K. The interior of the 
casing A not otherwise occupied by these details is titted with 
wood wool. The exhaust from the engine enters at C and 
passing throngh the tubes G leaves at D. The oil fuel enters 
the jacket H by way of the pipe N, and in descending through 
the wood wool leaves behind its tarry matter and gasifies under 
the heat of the exhaust. The gas enters the second jacket H 
and flowing into the box J rises up the pipe K under the suction 
of the engine. The box J is intended to prevent the flooding 
of the induction pipe with fuel oil. It is clear that the device 
is intended to act simultaneously as a purifier and a carburetter, 
although the title leaves this unspecified.— November 19th, 1913. 


PUMPING AND BLOWING MACHINERY. 


6376. March 14th, 1913.—CeNTRIFUGAL Compressors, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 

This specification describes means for preventing surging in 
centrifugal air compressors when the volume required at the 
point of delivery, say, a blast furnace, falls below a certain 
limit known as the “ break-down point.’”” The compressor A 
is driven by a motor, such as a steam turbine B, the regulator C 
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of which is controlled by a constant-volume governor D and 
a float E in the intake pipe F. From the delivery pipe G a 
by-pass H containing a hand valve J extends back to a point 
on the intake pipe between the float E and the rotor of the com- 
pressor. If, now, the volume of air to be delivered is less than 
the break-down volume the governor is set to deliver this volume 
and the valve J opened to such an extent as will bring the volume 
delivered plus that returned through the by-pass above the 
break-down volume.—November 19th, 1913. 


AERONAUTICS, 


28,685. December 12th, 1912.—Trusses ror HAs, AIRSHIP 
Hanears, &c., Heinrich Holland, 44-45, Knobelsdorft- 
strasse, Charlottenburg, Berlin. 

Fig. 1 shows a truss being erected, Fig. 2 shows a truss section 
before assembling, and Fig. 3 shows the same truss section 
jointed up—whether by bolts or rivets is not stated. The truss 
section consists of an outer girder A, an inner girder B, a brace C, 
and a transverse rod D. In Fig. 1 the sections EF GHJ and 
a similar number on the other side are supposed to have been 
erected. While the end of the section J is still on the ground 


and a hoisting frame K, a bearer L serving as the fulerum. The 
member D is then added and the jointing up of the section com - 
pleted. ‘The corresponding section on the other side of the 
truss is then added in a similar manner. During the erection 
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a tie rod M is fixed to the points of the first two sections and a 
second tie rod N is fixed tu the points of the two most recently 
added sections and moved down as the erection proceeds.— 
November 19th, 1913. 


TELEGRAPHY. 


4514. February 21st, 1913.—-IMpROVEMENTS IN AERIAL 
Conpucrors ror UsE IN WIRELESS TELEGRAPHY, Marconi’s 
Wireless Telegraph Company, Limited, and Charles Samuel 
Franklin, both of Marconi House, Strand, London, W.C. 

[t is known that an aerial consisting of one or more turns of 

wire wound in the shape of a rectangle or other polygon and 

placed with its plane vertical to the earth has good directional 
properties for transmitting -and receiving electromagnetic 
waves, but is a very inefficient radiator or absorber of these waves. 

It is also known that the radiation and absorption are greatly 

improved by employing one turn enclosing as large an area as 

possible and by inserting a small condenser in series with the 
aerial so that the latter is in tune with the wave to be transmitted 
or received. Even when this is done the dimensions of the 
aerial are still small compared with the wave length and the 
aerial is therefore an inefficient radiator and absorber of electro- 
magnetic waves. According to this invention condensers are 
introduced at approximately equal distances all round the closed 
aerial circuit, the capacity of each condenser being so adjusted 
that for the particular wave length to be used it just compensates 
for the inductance of the part of the circuit joining it to the 
next condenser. The condensers may be conveniently placed 
in waterproof cases at the tops of masts which support the aerial 
and in practice coils of high inductance should be placed in 
parallel with each condenser to prevent electrostatic charges 
accumulating. If desired, the carth may be made to form the 
lower side of the rectangle or polygon. The distance between 
the two extreme parts of euch an aerial circuit may be as great 
as half a wave length and the aerial will then be a very powerful 
radiator and absorber of electromagnetic waves and at the same 
time will have the good directional properties of a small closed 
circuit.—November 19th, 1913. 


LIGHTING AND HEATING. 


4686.—February 24th, 1913.—ImprovemEeNtTs IN ELEcTRIC 
Fuses, Appareillage Gardy (Société Anonyme), of La 
Jonction, Geneva, Switzerland. 

A is a bieck of insulating material provided with grooves A! 
in which two metallic bearing plates B are placed. Each of these 
plates is provided with a terminal C, by means of which each 
plate may be connected with a conductor of an electric circuit. 
D designates the removable plug. E are cyiindrical split pins 
and F sockets provided with cylindrical holes in which the 
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split pins E engage. One of the split pins and one of the sockets 
is carried by tne plug and the socket is surrounded by a sleeve 
G of msulating material. The other split pin and the other 
socket are supported by plates B. Owing to this arrangement 
the sleeve G prevents the twe contact pieces carried by the plug 
from being bridged by means of a thin conductor placed between 
the plug and the block A of insulating material. The contact 
pieces carried by the plug are connected to each other by means 
of a safety fuse placed in the cavity D! of the plug.— November 
19th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


16,344. July 16th, 1913.—-ImprovEMENTS IN COUNTING 
Trans For Exvectrriciry Meters, Arthur Mascall and 
Chamberlain and Hookham, Limited, all of Solar Works, 
Birmingham. 

This invention relates to counting trains for battery meters 
and for other purposes where it is desired to drive a counter 
alternately backwards and forwards and to register propor- 
tionately at a lower rate in one direction than in the other. 
A is a spindle driven from the electricity meter through the 
wheel I. G and H pinions having, say, eleven and ten teeth 
respectively. Cand E are wheels which rotate — the spindle 
J but are not fixed to it. The pawl F and pins K K constitute 





the members A B C of the next section are hinged to it. This 
side of the truss is then elevated by means of block and tackle 


a ratchet and pawl device, which enables the wheel E to drive 
the spindle J when moving in one direction only. The wheel 
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C is held friction-tight by means of the spring D and slips when 
the rachet and pawl are driving, but. is sufficiently tight to drive 
the counter in the opposite direction when the ratchet slips. 
The wheels C and E may have differing numbers of teeth as 
well as or instead of the pinions Gand H. The spindles A and 
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J may be slightly out of parallel4o allow for the differing numbers 
of teeth in the wheels and pinions, or intermediate wheels may 
be employed between the wheels C and E and the pinions G 
and H. The worm B drives the counting train in the usual 
manner.— November 19th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


16,703. July 2st, 1913.—Founpry MovuipinGc MACcuINE, 
H. Rudman and two others, St. James’ Works, Taunton, 
Somerset. 

The bed-plate A carries an upright hollow circular frame B 
flanged outwards at the top to form a race for wooden rollers C 
and flanged internally to form a support for buffers D. The 
table E carrying the moulding box and patterns is supported on 
a frame F sliding within the frame B. In its lowest position the 
frame F bears against the buffers D and the rollers C, A belt- 
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driven shaft G, passing through slots in both frames, is supported 
in a bearing J and in two bearings H formed on the underside 
of the flange on the frame B. Cams K on this shaft operate 
against rollers L on the table EK, which is thus allowed to fall 
against the buffers D once in each revolution of the shaft G, 
thereby jarring the table and compressing the sand round the 
patterns. When the ramming is completed rods M operated 
by worm gearing rise vertically and lift the moulding box up 
frum the patterns.—November 19th 1913. 


ORDNANCE AND ARMOUR. 


17,513. July 28th, 1913.—Avuromatic Frre-arms, Paul Mauser, 
Oberndorf, A/N, Wurtemberg, Germany. 

Che barrel A is surrounded and protected by a corrugated 
tube B covered for only a small portion of its length by the 
abbreviated wooden stock C. ‘The foot D of the back sight E 
is screwed on to the barrel and retains the reduced end of the 
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outer tube. At the other end the outer tube carries the front 
sight F and is free to expand relatively to the barrel. G is the 
cleaning rod. It is claimed that after a large number of shots 
have been fired the heat generated is radiated much more 
perfectly in this gun than it is in one in which the wooden stock 
protecting the barrel extends to the front sight.—November 19th, 
1913. 


MINES AND METALS. 


6627. March 18th, 1913.—Coaxn Currinc Macuines, Beckett 
and Anderson, 71, Lanark-street, Glasgow. 

This machine is especially intended for the undercutting of 
coal on the longwall system. A A is part of the machine frame- 
work, and on ball bearings in this is mounted the armature shaft 
B carrying the armature C and commutator D. At one end of 
the shaft B is a worm E used to transmit power for propelling 
the machine. At the other end is one-half of a dog clutch F. 
A co-axial shaft G mounted in a long bearing H carries the 
second und slidable part of the clutch J and a bevel pinion K, 


The latter meshes with a bevel wheel L used for driving the 
cuttingelement. With the clutch engaged propelling and cutting 
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yo on simultaneously. With the clutch out the cutting action 
stops.— November 19th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,075,152. Rorary Enerne, P. Jorgenson, Chicago, Ill.—Filed 
February 12th, 1913. 

The engine cylinder is provided with a cavity having its 
peripheral wall convolute and a shaft retably journaled in it. 
A sleeve surrounds this shaft and extends into the cylinder 
to which it is fixed. A hollow rotor is rotatably mounted on the 
sleeve and has in its outer periphery a series of recesses extended 
from end to end. The rotor also has at the front edge of each of 
these recesses an opening, while each of the recesses has midway 
between its edges a depression. 
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near each end of the rotor, and each has a cam groove on its 
inner surface. A series of wing pistons are pivotally mounted in 
the rotor at one of the edges of the recesses and are adapted 
normally to lie in the recesses, while a trap is pivotally mounted 
on the rotor at the opposite edge of each of the recesses. ‘This 
has its front and rear edges tapered. An arm is extended from 
each of the wing pistons through the openings in the rotor, 
and a cross-rod is fixed on the inner portion of each of the arms, 
the ends of which engage the cam grooves. There are two 
claims. 

1,075,163. INrerNaL ComsBustion Encine, N. B. Simpson, 


Foxboro, Mass., assignor of forty-nine one-hundredths to 
M. T. Davidson, Brooklyn, N.Y .-—Filed Auqust 23rd, 1912. 


with its interior. A port is adapted to communicate with this 


chamber, and a valve is fitted on the interior of the chamber 
and adapted to close this port. A stem is provided for this 
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valve, and there are means for holding the stem against lateral 
movement. ‘The valve has a slot extending in the direction of 
the axis of the stem whereby the portion of the valve fitting 
the chamber is held against the same by the elasticity of the 
material of which the valve is made. There are six claims. 


1,075,607. Biapine, J. E. Snyder, Swissvale, Pa., assignor 
to the Westinghouse Machine Company, a Corporation of 
Pennsylvania.—Filed March 21st, 1912. 

The blade has a body portion, a considerable length of which 
is symmetrical in shape and the root portion of which is thickened 
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for a length of the blade sufficient to permit a part of the thick- 
ened portion to extend beyond the surface of the blade-holding 
element when the blade is in place. There is also a projection 
at the root end of the blade which extends at right angles to the 








body portion of the blade. There are threo claims. 


A plate is fixed on the sleeve | 


The engine has a cylindrical valve chamber communicating | 
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1,075,300, CENTRIFUGAL CoMPREssoR, S. A, 
Mass., assignor to General Electric Company, 

of New York.—Filed December 10th, 1904. 
The impeller is provided with radially disposed vanes 
outwardly diverging passages between them. ‘Theso 
and passages confine the fluid and simultaneously impart 
velocity to the fluid and compress it by reducing its yohiny 
Directing vanes are arranged to direct the incoming fluid against 
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| the inner ends of the impeller vanes. An annular nozzle js 

| arranged in the plane of the impeller, which surrounds the outer 

j ends of the vanes and is provided with tangential partitions 

j and walls that decrease the velocity of the fluid to a predeter. 

} mined small amount, and also further decrease the volume and 

| increase its density before discharging it. A conduit surrounds 

| the nozzle, receives fluid from it, and retains it in its compressed 
| state. There are eleven claims. 

1,075,311. Pawn Aanp Ratrener Mecuanism, J. 1. Leck, 
Springfield, Mass., assignor to B, F. Perkins and Son, 
Incorporated, Holyoke, Mass., a Corporation of Massachusetts, 

Filed July 14th, 1911. 
The ratchet mechanism comprises a shaft having a series of 

| terminal teeth, the opposite faces of which are inclined in a 

common direction and the confronting faces of which are right 
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angular to each other. A collar is adapted to be reversed on the 
shaft and is provided with a series of inclined sockets, with 
| # series of spring-pressed pawls in them, These are adapted 
| to co-act with the teeth in either position of the collar on the 
| shaft and when the shaft is rotated in either direction. Each 
of the pawls has a flat end face and a flat side face right angular 
to each other, and adapted to engage the confronting faces of 
the teeth. ‘There are two claims. 





| 1,075,580, INTERNAL ComBustion Encing, H. A. Know, 
| Springfield, Mass.—Filed July 16th, 1912. 
| The cylinder has a channel or groove formed in its bore and 
| extending the entire length of the bore. A sleeve is in movable 
| contact with the inside surface of the cylinder, and a piston is 
| in movable contact with the inside of the sleeve. A valve 
| member is arranged to be movable in the channel in contact 
| with a part of the external surface of the sleeve. There is a 
port in the sleeve through which the inlet and exhaust gases 


| pass and an exhaust passage in the valve member adapted to 














form a communication with the port in the sleeve and with the 
exhaust port in the cylinder during the exhaust stroke of the 
piston. An inlet port in the valve member is adapted to form 
a communication with the port in the sleeve and with the inlet 
port in the cylinder during the intake or suction stroke of the 
piston. Connecting-rods directly connect the lower ends of the 
sleeve and valve member with cranks on the excentric shaft. 
Means are provided for imparting motion to the sleeve, excentric 
shaft, and the slide valve. There is only one claim. 








Roya Society: TyNDALL RESEARCH STuDENTSHIP.—Thw 
studentship on the foundation of the late Professor Tyndall for 
scientific research on subjects tending to improve the conditions 
to which miners are subject has been awarded for the ensuing 
year to Mr. J. I. Graham, B.Sc., of Bentley Colliery, Doncaster, 
for an investigation into the cause of spontaneous combustion 
of coal, with especial reference to gob fires. 
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THE PRESENT VALUE OF ARMOUR. 


Amone all the innumerable estimates made in times 
eace of the probabilities of what may happen 
under conditions of war, it would appear that greater 
jifficulty is involved in arriving at the most suitable 
sistribution and thickness of armour for a given vessel 
than at the required proportion of ‘any of the other 
main essent ials in the design. This difficulty, it 
must be frankly admitted, has become one of consider- 
ably increased moment in recent years, and, in fact, 
at the present time probably no other of the com- 
ents exerts a more important influence on the 


of p 


on ° 
eign than do the protective arrangements of modern 
warships. It will readily be admitted that the con- 


ditions have altered more widely and rapidly in the 
jast decade than during any other period, but it is often 
imperfectly understood that they have so entirely 
altered in that period that any deductions now made 
from even the illuminating actions in the Russo- 
Japanese War are of comparatively little value. ; The 
size of ships and the number of heavy gun positions 
in each has been more than doubled since the battle 
of Tsushima, and the 40-calibre 12in. gun which was 
then the most powerful weapon in the two fleets, 
has now been superseded by the l5in. gun of 
45-calibres, Which possesses double the muzzle energy 
and a proportionately much greater superiority at 
modern battle ranges. The resisting power of armour 
has certainly made some advance in recent years, 
though not to any great extent—certainly not, for 
instance, by any means comparable with that which 
occurred when the Krupp process was substituted 
for the Harvey system of manufacture—and in its 
present condition the attack must be frankly admitted 
to be superior to the defence, although there is natur- 
ally a certain body of opinion which prefers to 
qualify this view on the grounds that increased sub- 
sidiary protection is being more generally afforded. 
No adequate method, however, of meeting the 
destructive power—not necessarily the purely trial 
ground perforation of the modern big gun so muck as 
its smashing effect—seems possible except by con- 
siderably increasing the thickness and area of the 
armour plate. This tendency is now a marked feature 
of all contemporary battleship designs, though possibly 
more specially exaggerated in the case of the recent 
United States’ vessels. and it is moreover generally 
associated with a considerable extension of side pro- 
tection, not Only in length, but in both an upwards 
and downwards direction from the water line. Quite 
apart from the military value of armour bearing any 
proportion to its price, which alone happens to repre- 
sent about a quarter of the complete cost of a modern 
ship, the question as to whether it really is worth 
while putting as much as, or more than, 6000 tons of 
protective material into a ship whose normal displace- 
ment is about 27,000 tons, is one to which too much 
consideration cannot be given in view of the truly 
enormous influence that this proportion of the total 
displacement has on the design of the complete ship. 
In recent cases, the ratio of armour weight to normal 
displacement has ranged from 20 per cent. in the large 
armoured battle-cruisers to 30 and to even nearly 
35 per cent. in the case of some recent battleships, 
and it cannot be denied that in view of the fact that 
the corresponding percentage weight devoted to 
armament is only two-thirds of that devoted to armour, 
the proportionment of armour recently allotted would 
seem to be out of all proportion to the effectiveness 
of the protection secured in view of the relatively 
greater advance of gun power in the last decade. 
For some time past there has been an increas- 
ing tendency on the part of many naval officers 
to argue against the idea of increasing belt and 
turret armour thicknesses; on the other hand, the 
demand is still advanced by some for putting the 
auxiliary or anti-torpedo boat weapons behind armour. 
The United States Navy Department, which has 
during the last seven years pursued a very consistent 
policy in battleship design, did put its smaller guns 
behind armour in the Delaware, Utah, Arkansas, and 
New York types, but in its 1911 ships, Oklahoma and 
Nevada, and in the Pennsylvania ordered this year, 
these weapons are placed in an entirely unprotected 
battery, while the heavy armour on belt and turrets 
has been very considerably thickened, the result 
heing to produce an “all or nothing ” design which is 
in direct contradiction to the general policy observed 
in nearly all European designs, which consists in 
carrying thinner belt and turret armour and armouring 
the 6in, batteries. On the surface, the Oklahoma’s 
protection would appear to have been achieved at 
the expense of far too great a proportion of the dis- 
placement. It is especially curious that during the 
period when the United States were protecting their 
*wuxiliary weapons the British Admiralty left its 
entirely exposed, but simultaneously with the armour- 
ing of the 6in. weapons of the ‘“‘ Iron Duke ” class, 
the Americans abandoned protection entirely for 
anything except big guns and belt, whilst protecting 
the latter on a vastly increased scale. 
aa n bese our lack of modern war experience— 
firine waa ithstanding Tsushima or experimental 
7 Me lals at the Hero, Deutschland, San Marcos, 
a apie of India—the only method at present of 
; ‘eleant: Re scone the value of armour is based on 
rai n of the most important of the most probable 
8 that the permutations and combinations of 





modern battle conditions would seem likely to pro- 
vide, and to guard against them with what is judged 
to be the minimum effective thickness of armour. 
Obviously, while probable risks can be multiplied, 
and the most important gauged with a fair degree of 
accuracy, there is an element of luck in the conse- 
quences of a hit which, history seems to show, should 
have a special margin of its own. And if one is to 
accept any theory of lucky hits and be willing to 
deduce even this much from past experience, why not 
go a little further ?. To do so is to embark almost at 
once on a sea of uncertainty due to such varying con- 
ditions that it is often only possible to accept both 
deduced and negative proofs rather than the apparent 
positive information conveyed. Armour saved the 
American Monitors again and again in the Civi] War ; 


| one is tempted to wonder what its value can have been 


forty years later in the Sea of Japan. True, at 
Tshushima armoured ships were sunk by gun fire, 
though with relatively little damage to belt armour, 
but the gun fire is now known to have been accurate 
only to a very small extent, and one may consequently 
be inclined to deduce that if the accuracy had been of 
a high order the existing armour would have been 
almost useless in spite of the fact that it was, according 
to all ideas current ten or fifteen years ago, of ample 
extent, thickness, and distribution. Again, even at 
Tsushima, it was by no means the case that heavy 
armour either saved or failed to save the Russian 
fleet. The one modern ‘battleship that survived, 
the Orel—now the Japanese _Iwami—was forced to 
surrender by gun fire without her heavy armour being 
pierced at all ; her upper works and superstructure, 
however, were a complete wreck. Japanese armour 
was not sufficiently often hit hard enough to teach 
us much. 

The various experiments that have been carried 
out, culminating a few weeks ago with those on the 
Empress of India, have all yielded information of 
varying degrees of value, all of which almost invariably 
needs a considerable amount of theoretical correction 
for such facts as difference in age between armour 
and projectile, that accurate hitting can be arranged, 
that the target ship has not, so far, ever been 
put in a properly “ cleared for action ’’ condition— 
it is obviously impossible to do so—and, again, that 
invariably the target ship was designed to withstand 
war conditions totally different from those occurring 
on the firing trial. The experiments carried out in 
1900 on H.M.S. Belleisle, against which H.M.S. 
Majestic fired no less than eight 12in. common shell, 
eight A.P. shot, two hundred 6in. shell, half ordinary 
and half lyddite, and about four hundred 12 pounder 
shell, were fully described in THE ENGINEER at the 
time. The average range was only 1500 yards, and 
the average number of hits secured only about 33 per 
cent. The Belleisle was sunk by a 12in. shell striking 
the water line and making a large hole, much as was 
the Empress of India more recently. In spite of all 
woodwork and inflammable material Leing left in 
the ship, the Belleisle was not set on fire. This, and the 
enormous difference in the result of the burst of a 
lyddite shell as compared with a common one, were 
among the principal facts elicited, but while the latter 
had already been proved in the South African war 
the former can only be set down to accident, for the 
ship was struck altogether by five 12in. shells, seventy- 
five 6in., and about three hundred and fifty others, 
a quantity that one would have imagined would have 
done infinitely more damage. Extraordinary as it 
may seem, only two 12in. and one 6in. shell got 
through the armour. The net result of the experi- 
ments was said at the time to demonstrate very clearly 
the value of armour protection against shell fire, and 
that the unarmoured parts of a ship were untenable 
under the fire of quick firing guns. And now for 
the application of the corrections necessary. The 
first is that of the range, which was only 1500 yards ; 
at this distance the hail of 3 and 12 pounders on an 
old iron ship would be effective, but less than four 
years later, in the Sea of Japan, the ships were hardly 
ever within two or three times this range of one 
another. Again, the first couple of 12in. shell ought 
to have completed the Belleisle’s destruction in two 
minutes—in which event what would the verdict on 
armour have been? The necessity for armour to 
keep out shells was proved nearly sixty years ago at 
Kinburn and Sinope, but how are the conditions then, 
in the American Civil War, in the Spanish-American 
or Chinese-Japanese War, to be compared either with 
Tsushima or to day? Admiral Custance, in his essay 
on “‘ The Ship of the Line in Battle,”’ has shown how 
in almost all cases armoured ships have been beaten 
before they have been sunk, and even beaten without 
being sunk or without their armour being perforated, 
and even at Tsushima, from which battle it was 
expected to have drawn many more conclusions than 
were eventually found, the conditions were such as 
really only to corroborate certain theories without 
adding much to our knowledge of questions concern- 
ing the relative values of material. 


If the question as to what is the present value of 
armour is to be honestly answered, it only can be in 
the light of knowledge of modern gunnery. As stated 
above, the attack for the moment is out of all pro- 
portion immeasurably superior to the capabilities 
of the resistance of the present systems of armouring 
ships. We know the havoc wrought on board the 
Japanese battleship “‘ Mikasa” by an old pattern 





powder loaded shell of 12in. diameter that penetrated 
the belt on the starboard bow just where it com- 
menced to taper off from 9in. to 4in., and it hardly 
involved much prophetic risk to guess beforehand 
what would occur to the Empress of India if a big 
modern shell of double the power got home near her 
water line. What, however, mostly concerns the 
naval designer of the present day is what is to be the 
main belt and turret thickness under such circum- 
stances. Are we to keep out shell but not shot ? 
Even shell can penetrate fairly heavy armour. Is 
the modern belt to be 10in., 12in., or 14in. thick ? 
The difference between the two latter for a belt 450ft. 
long and 16ft. deep is no less than 500 tons. Roughly 
speaking, the saving on five turrets for a corresponding 
reduction of 2in. would also be nearly as much. The 
influence. of this on the displacement is very great 
and would probably exceed a total of over 2000 tons, 
quite apart from its influence on stability. 

Now it must be remembered that, apart from any 
increase of calibre, muzzle energy, and bursting 
charge of shells, the accuracy of modern ordnance 
has been increased in the last seven years enormously, 
the number of heavy guns carried has grown from 
four to ten, and the rate of fire per gun has improved 
by 50 per cent. That is to say, that ships with a 
typical modern broadside of ten guns—making the 
reasonable assumption that hits per gun per minute 
are at least double of what they were till only recently 
—are able to make no less than seven and a half times 
the number of hits in a given period of time, and if 
13-5in. shell are contrasted with the 12in. of 1905, 
can, in that time, theoretically execute fifteen times 
the havoc possible at that period. The resistance of 
armour has not increased in anything like that pro- 
portion, but even if it be granted a fair mea- 
sure, it will be seen that a modern ship has a 
potential value for destruction ten or twelve times 
what it was eight years ago, and this figure is enor- 
mously augmented when the greater ranges now 
attainable are also brought into consideration. 
What the value can be of the 8in. and 9in. side armour, 
or even of the narrow llin. and 12in. water line belts 
of all the British ‘‘ Dreadnought ”’ class is hard to 
determine in face of figures like this. The real fact 
is that, though the armour is penetrable, it is only 
penetrable by projectiles of a less dangerous nature 
than would be employed if the armour were thinner 
or non-existent. That is to say, one is forced to 
attack the ship with a shell having a smaller bursting 
charge in proportion to its weight. Hence, penetra- 
tion is assured by directing a group of sheils on to one 
spot, but the individual effect is less than it would 
be if the shell were designed to attack thinner armour. 
Naturally, internal structural arrangements have 
also been far more widely made to form subsidiary 
protection arrangements, but they are primarily 
intended as defences against mine or torpedo attack. 

The experiment which would throw more light 
than any Belleisle or Empress of India experiments 
on this very vexed question would be to let two of the 
most modern vessels fire, at most, two rounds each 
at one another at 8000 yards’ range, at which distance 
it is at present supposed that a modern high explosive 
armour piercing projectile would be able to perforate 
llin. That the cost would be high—enormous, in fact 
—is admitted, but the results would, we consider, go 
to show that the gun is still greatly underrated and 
that armour attached to a ship does not possess its 
apparent proof ground penetration by a very con- 
siderable margin. For it must not be forgotten that 
modern methods of fire control with range finders 
accurate to 2ft. per 1000 yards, can place at four miles 
distance five simultaneous shell of the largest size in an 
area less than that occupied by a tennis court, and where 
a solitary shell might not succeed, the result of such a 
repeated blow is obvious. It would almost appear 
that the penetrability of modern armour under such 
conditions must be accepted, or that a radical change 
in design, directed towards a readjustment of balance 
of power between gun and armour, must make its 
appearance before long. 








ELECTRIC TRACTION ON THE MONT CENIS 
LINE. 
(By our Italian Correspondent.) 


A YEAR has now passed since the most important 
electric traction plant existing at the present time 
on an international railway where the traffic is heavy 
and the curves sharp—see Figs. 11 and 15—was 
put into service on the Mont Cenis line between 
Bussoleno and Modane—see Fig. 1. Little has as 
yet been written about this interesting undertaking ; 
it may therefore be opportune to give your readers 
some information on the subject. This information 
has, I may explain, been derived from the report 
of Chief Engineer Cav. Michelangelo Novi, and it is 
published contemporaneously with the official publi- 
cation in Rome, by the kind permission of Chief 
Inspector Cav. Ippolito Valenziani, of the Rivista 
Tecnica. 

The railway, which, apart from its electrical 
equipment, is one of the greatest triumphs of Italian 
engineering, ascends from Bussoleno to Bardonecchia, 
a distance of 30 kiloms. (18-6 miles), climbing, as it 
does so, to a height of over 820m. (2690ft.). The 
predominating gradient is 1 in 33} and the line is, 
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it were, carved out of the face of the beetling 
cliffs of the Dora Riparia, a fact which obliged the 
engineers to make a series of long and winding tunnels, 
for example, that of Exilles. The consequence 
was that, owing to the continued increase of traffic, 
the air in these tunnels became unbreathable from 
the gases given off by the steam locomotives. The 
same trouble was also met with in the Fréjus, or, 
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Fig. 1—THE MONT CENIS 


as it is better known in England, the Mont Cenis 
Tunnel, nearly 14 kiloms. (8-7 miles) long, which 
comes on the other side of Bardonecchia and between 
it and Modane; and, in spite of the money spent 
on ventilation, including a compressed air conduit, 
it was a matter of the utmost difficulty to carry out 
a regular train service over the line. 

Electric traction became therefore an imperative 


LINE BETWEEN MODANE AND 


= — 0h 
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BUSSOLENO 


consent and financial co-operation of the French 
Government and of the Paris—-Lyons—Mediterranean 
Railway was first obtained in respect of that part 
of the line which lies on French territory, and which 
extends from about the middle of the Mont Cenis 
Tunnel to Modane. A general survey was then made, 
and special new types of electric plant were designed 
and constructed. The methods and implements 


By this means the speed of the trains could | trains specially built by the Italian State 
be increased up to a point at which greater efficiency 
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The engineers of the Italian State Railways set 
themselves therefore to solve the problem, and in so | Railways. 
doing had to contend with difficulties which proved | constructed by the Italian State Railways f 
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for suspending the contact line. The train is com. 
posed of two “perforating trucks,” a portable 
electric generating set, two trucks for workimen and 
re arg and a travelling ladder truck for the masons, 
Fig. 5 represents a truck provided with an electro. 
sieseiiiie drill for the boring of holes in the double. 
line tunnels. Fig. 17, p. 654, shows two primary trang. 
mission lines for 50,000 volts on coupled supports with 
double insulation. The distance bet ween the su) ports is 
200 m. (656ft.). Fig. 12 depicts the normal pattern 
of feeder cabin at Bussoleno showing overhead wires, 
and Fig. 3 the Meana static sub-station provided 
with electrolytic aluminium lightning arresters on 
the roof and long glass house for purposes of obserya. 
tion. 

Readers of THE ENGINEER will remember that the 
three-phase energy at 16 to 17 periods necessary for 
the Mont Cenis line and for the other electrified lines 
of the State Railways in Piedmont and Liguria will 
soon be supplied by private companies from hydro. 
electric plants working in the valleys of the Maira, 
the Roia, and other places. The necessary reserve 
of power, in case of a breakdown in these plants or 














Fig. 2—SALBERTRAND 
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Fig. 3—MEANA SUB-STATION 




















ig. 4—TRAIN ERECTING OVERHEAD CONDUCTORS 


necessity, and the more so in that it was for technical 
reasons impossible for the moment to double the 
line between Bussoleno and Salbertrand, although 
this operation was feasible between Salbertrand and 
Bardonecchia. It had also become indispensable 
to augment the volume and improve the regularity 
of running of the train service over the whole Mont 
Cenis system, This could only be done by electrifi- 


used in the carrying out of this interesting work and 
a number of views of the line itself are shown in the 
accompanying engravings. Fig. 10 shows the methods 
of suspending the overhead conductors in single and 
double-line tunnels. In Fig. 16, page 654, the Mannes- 
mann tube poles for the contact lines have just been put 
up and the workmen are aloft, attached by special 
stirrups and straps. Fig. 4 shows one of the working 


Fig. 5-TRUCK WITH PNEUMATIC DRILL 


in the transmission cables, will be provided by other 
stations, some of which are driven by steam. All 
danger of interruption in the service will thus be 
avoided. These plants will not, however, be ready 
till the beginning of next year, and in the meantime it 
was necessary to begin the working of the Mont Cenis 
line as soon as possible, A contract was therefore 
made with the Municipality of Turin for a .part of 
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the energy generated in its hydro-electric station of 
Chiomonte. The frequency and other characteristics 
of this current, which _is three-phase 50 periods, 
had to be altered by static transformers and frequency 
changers. for this purpose the Italian State 
Railways built the Bardonecchia rotary sub-station, 
the machinery 1m which was supplied by the Teeno- 
masio Italiano, of Milan. An interior view of this sub- 
station is givenin Fig. 14, p. 645. Init will be seen the 


and 


order :—400 horse-power 50-period alternator, asyn- 
chronous motor, exciter, water turbine, exciter, water 
turbine, and air compressor. In the background on 
the right may be observed the regulators, the auto- 
matic transformers, and the switches of the feeder 
for the Fréjus tunnel cable. 

A new difficulty now presented itself. The Turin 
municipality was unable to give the use of more than 
one turbo-alternator group of a maximum power of 


110m. (328ft. or 360ft.) per second. Arranged on 
the same shaft is an auxiliary motor provided with 
a Scherbius series commutator. This machine is 
worked in cascade with the rotor of the asynchronous 
main motor, and the arrangement has the effect of 
gradually reducing the angular speed of the group in 
moments of maximum load, and of thus enabling 
the fly-wheel to yield up a portion of its kinetic 
energy, and in this way to reduce the demand 
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three rotary groups, which are provided with heavy 
cased in fly-wheels, to which we shall refer later on. 
These sets each comprise an alternator to supply current 
at from 16 to 17 periods to the contact line, an 
asynchronous motor driven by current from the Turin 
central station, and a special type of commutator 
motor, to which we also refer more specifically later 
on, Up in the gallery is the switchboard for the 
primary 50,000-volt, 50-period circuits. On the right 


Fig. 6-LOCOMOTIVE ON MONT CENIS LINE 


3500 kilowatts, and the railway plant had therefore | 
to be worked in parallel with that of the town to 
obtain the extra energy required. It was naturally, 
however, essential to work without disturbing the 
Turin light and power service, and it therefore 
followed that it was impossible to have such sudden 
demands for energy and rapid variations in load as 
those which a railway electric service on a large 
scale renders inevitable. The solution to this problem 














Fig. 7—-AUTOMATIC RHEOSTAT 


are the recording instruments and the meters, while 
_ the extreme right is seen the switchboard for the 
16 to 17 period circuits. Up aloft is a 25-ton travelling 
crane, 

; Fig. 13 shows the switchboard and the exits of the 
$600-volt 16 to 17 periods lines, with auxiliary 
machinery, On the left in the foreground is seen one of 
the water turbines, and the other plant in the following 


which was no light one—was discovered in the 
application for the first time to a railway traction | 
plant of the principles already in use with rolling mill 
plant, which may be called a parallel case in the 
matter of the rapid variations of the power absorbed. 

A 50-ton fly-wheel was keyed on to the shaft of 
each of the three groups of phase changers. This 
fly-whee! has a peripheral speed up to 100m, or 


| diminish the intensity of this latter force. 


| motor, 








for current on the central supply station. 

A few words about the Scherbius motor may not 
be out of place. The rotor is on the commutator 
principle, and its single winding is made like that of 
the armature of a continuous-current dynamo. 
There are three windings on the stator. One of these 
serves to compensate the rotating field produced in 
the rotor of the commutator motor by the currents 
admitted by the brushes. The current from the rotor 
of the main motor to the brushes of the Scherbius 
collector runs through this winding. The other two 
are rendered active by transformers, also in series in 
the circuit of the rotor of the main motor, and serve 
the one for the exciting and the other for the improve- 
ment of the commutation. The exciting of the 
auxiliary Scherbius motor is considerably increased 
in moments of maximum load, owing to the fact that 
the current of the principal rotor augments in pro- 
portion to the load. The result is that the electro- 
motive force in opposition to the main voltage of the 
auxiliary Scherbius motor increases with the increase 
of the load. This contra-electromotive force is in 
opposition to the electromotive force induced in the 
rotor, and would therefore have a tendency to 
But the 
intensity has to be kept proportional to the load, and 
for that reason the angular speed of the main motor 
decreases up to the point in which the slip—and with 
it the proportionate electromotive force induced in 
the motor—arrives at a value which counterbalances 
the contra-electromotive force created in the circuit 
by the Scherbius motor. 

The excess energy due to the aforesaid extra slip 
is not dissipated in the form of heat in the resist- 
ances, as happens when the number of revolutions 
of an asynchronous motor is regulated by means of a 
rheostat. It is absorbed by the auxiliary Scherbius 
and transformed into effective mechanical 
work. The fact that the Scherbius motor is keyed on 
the shaft of the rotating group causes this additional 
mechanical work to be immediately utilised by the 
alternator. The diminution of angular speed enables 
the fly-wheel to restore the kinetic energy acquired 
during the moments when the load is small. It 
therefore follows that in moments of maximum load 
the energy of the main motor, of the Scherbius motor 
and of the fly-wheel act simultaneously on the shaft, 
which is common to them all. The fly-wheel thus 
furnishes at these particular moments energy which 
is in excess of that derived by the motor from the 
mains, or, in other words, from the central station. 

But to return to eur subject. As the angular 
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speed of the group diminishes the frequency of the 
alternator falls in proportion from between 16 and 17 
to between 13 and 14, and this diminution has an 
important effect on the calls made for energy on the 
contact lines. The trains in motion find themselves 
in the position of being momentarily endowed with 
a speed superior to that of synchronism, and auto- 
matically slow down in order to estabiish the dynamic 
equilibrium proportionate to the new frequency. 
Di -ing the time the speed is falling the motors of the 
electric locomotives act as generators, and return to 
the mains the electric energy which is produced 




















Fig. 8—-DOUBLE LINE SUSPENSION 


by the motors, which continue to act as generators 
until synchronous speed is reached. The very fact 
that this energy is so supplied reduces the time 
required to restore equilibrium. It will therefore 
be seen that the trains are for the time working 
if they were huge fly-wheels. The principle 
has been found efficient not only in moderating the 
variation of the general load derived from the railway 
plant, but also that of which comes to the central 
station from the Turin municipality. 

As giving some idea of the effect produced we may 
say that in August, 1913, there was an average 


as 


(6200) | 





| ton. 


but the maximum daily peaks showed a considerable 


reduction, being only from 3900 to 4200 kilowatts. | 


Moreover, during this latter month the current 
supplied to the overhead line showed a considerable 


increase, being as much, on an average, as 24,700 | 


kilowatt-hours per day. 


The switching on of the commutator motors has | c 
| the frequency are thus restored to their norma] value 


a great correcting influence on the power factor of 
the primary 50-period line. When the groups 
absorb a load of 2000 kilowatts the power factor is 
about 0-75 without the commutator motor, while 
it rises to 0-89 with it. With a load of 4000 kilowatts 
the power factor, with the commutator switched 
on, becomes as high as 0-94, and sometimes even 
surpasses that figure. 

The Mont Cenis line was opened for electric traction 
between Bardonecchia and Salbertrand on July 10th, 
1912, the system being extended up to Bussoleno 
on May Ist, 1913. An interruption of some months 
was caused by a fire which damaged the building 
and machinery of the Bardonecchia sub-station ; 
and as the plant was still isolated it was impossible 
to do the necessary repairs at once. The plant will, 
however, be now linked up with other stations. ‘The 
Bardonecchia-Modane section is now finished, and 
arrangements for the trials are being made with the 
French authorities. 

The service on the Mont Cenis line has been regular 
since the electric traction was started, and is infinitely 
better than was the old service by steam power, 
although this, too, was considered satisfactory 
international services Italian engineers derive 
fresh arguments in favour of the three-phase system 
from the results. An average of twenty-five pairs 
of trains, of which eight are for passengers, now pass 
daily over the railway. This figure corresponds to a 
traffic of over 9,000,000 kilometre-tons per month 


as 


oO 
go. 


—without including the engines—and is virtually 
equal to over 25,000,000 kilometre-tons moved 
monthly over the line. The monthly output of 


energy to meet this traftic is about 700,000 kilowatt- 
hours, measured on the 16-period alternators at 
Bardonecchia, or about 28 watt-hours per kilometre- 
The locomotives for this service are only twelve 
in number, and are all of the 050 group—see Fig. 6. 
They are similar to those used on the Giovi line— 
see THE ENGINEER, August 29th, September 5th, 
12th and 19th—and can travel at 50 kiloms. (31 
miles) and 25 kiloms. (15-5 miles) per hour with a 
frequency of 16-6 periods. Their normal load is 
200 tons when a single locomotive is used, with an 
overload of 25 tons; and this load they draw up 
the long 3 per cent. gradient, through a series 
of tunnels and over curves of short radius. 
The increasing traffic, however, calls for a greater 
output of tractive energy still, and it is probable that 
engines of greater power and speed will be used later 
on. 

The motors of the descending trains on the Mont 
Cenis line are, as a rule, kept in circuit, and they thus 
give back the energy produced as the trains run down 
hill. This energy is either utilised by the trains in 
motion at the moment, or is stored up by the fly- 
wheels of the rotating sets at Bardonecchia untii the 
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quency increases simultaneously, and the little 
asynchronous motor which influences the ari) of the 
turbine regulator tends to quicken at the sane time 
This causes the oil servomotor to dip the iro plates 
into the tank, and to retain them there til] the 
absorbed energy is dissipated by the resistance of 
the circulating water. The speed of the groups and 


The instrument is so sensitive that it can counteract 
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Fig. 9-APPROACH TO CHIOMONTE STATION 


apparatus, and is capable of absorbing over 1000 
kilowatts. 

A series of interesting experiments is being con- 
ducted on the Mont Cenis line. Goods trains, 
weighing 450 tons, drawn by three engines of the 
050 group at 50 kiloms. (31 miles) an hour, have on 
many occasions travelled up the 40 kiloms. (24-8 
miles) of 3 per cent. incline between Bussoleno and 
Bardonecchia in fifty-two minutes. These results 
were the more satisfactory in that the Bussoleno 
sub-station was not working, and that therefore 
the energy over the first part of the line had to be 
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daily output into the overhead lines of about 23,000 
kilowatt-hours at 16 periods for a consumption of 
about 29,000 kilowatt-hours measured on the arrival 
of the primary line at 50 periods. In this case the 
maximum daily peaks registered on the 50-period 
diagram were about 5200 to 5500 kilowatts. These 
figures were checked in the sub-station of Bar- 
donecchia, when the groups were working without 
the commutator motor, viz., with the rotor of the 
asynchronous motors short circuited. In September, 


on the other hand, with the commutator motors 


switched on in cascade with the asynchronous motors, 
the average daily consumption of 50-period current 
Was still maintained at about 29,000 kilowatt-hours, 























Fig. 1O-METHODS OF SUPPORTING CONDUCTORS IN TUNNELS 


normal speed of 500 revolutions per minute is reached 
by these latter, when it is dissipated by a special 
automatic liquid rheostat. 

This apparatus—see Fig. 7—consists of a small 
three-phase motor driven from the contact line, and 
moving in its turn the arm of a hydraulic turbine 
regulator, which acts in conjunction with a servo- 
motor working with oil under pressure. The motor 
causes two triangular iron plates connected to the 


two aerial phases of the contact line to dip into a | 
tank, through which a continuous current of water | 


flows. When the recovered energy is not used by 
the trains in motion, the angular velocity of the rotary 
phase-changing groups tends to increase. The fre- 
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furnished solely by the Meana sub-station, which is 
7:4 kiloms. (5) miles) from Bussoleno. Another 
series of trials has been made between Bussoleno 
and Bardonecchia with engines of the 038 group. 
driven at 75 kiloms. (46-6 miles) per hour. At this 
speed they passed safely and without any special 
precautions, under the aerial frogs, while regularly 
maintaining the contact with the aerial conductor. 
Some of these trains performed the whole distance 
of 40 kiloms. (24-8 miles) on the upward gradient 
in 37} minutes. The quickest steam trains that there 
were on the line before the electric traction was 
established took 82 minutes over the same distance, 


i and had to stop for seven minutes in order to water 
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The change from the old to the new has therefore 
efiected a saving of 44 minutes out of 82 minutes, or, 
jn other words, more thar. 50 per cent. The electri- 
fication of the Mont Cenis line may therefore be said 
rrant the satisfaction with which its completion 
vd in Italian railway circles. 


to wa 
is regarde 


As we go to press we are able to add the two illus- 
trations numbered Figs. 8 and 9. Referring to Fig. 8, 
the contact lines may be seen hung to the bows. 
For these lines two pairs of 8 mm. hard copper wire 
are used. Overhead to the left in the same view is 
seen the 50,000-volt line carried on glass insulators, 
whilst overhead to the right are two primary 50,000- 
yolt lines on china insulators. One primary line 
gerves to convey the 50-period current from the 
Chiomonte station to the Bardonecchia rotary sub- 
station. ‘The second primary conveys current at 
16 to 17 periods from Bardonecchia to the static 
sub-stations. The third primary is a_ stand-by. 
In Fig. 9 the overhead arrangements near Chiomonte 
station are seen ; the feeder spirals are well shown in 


this view. 








MODERN ROAD CONSTRUCTION. 
(From our Mancheste, Correspondent.) 

Lasr week I gave some particulars of the scheme 
formulated by Mr. Dawson Cunningham for the 
conversion of the canal systems of this country into 
roads for the use of commercial motor vehicles. 
In view of the approaching development of the 
commercial road traffic, which seems destined to 
take place in the early future, I ventured to suggest 
that Mr. Cunninghain’s scheme, radical as it is in 
its principles, is worthy of earnest consideration. 
Apart from the consideration of the cost of buying 
up the interests of the canal proprietors, and some 
doubt as to the width of many of the canals being 
sufficient for the purpose, there is a growth of opinion 
in favour of the provision of special roads of some 
kind for mechanical transport of gocds, in some of 
the busiest centres at any rate. The subject is 
at last receiving the attention of experts, and during 
the last few days Mr. H. Percy Boulnois, the Vice- 
chairman of the Council of the Roads Improvement 
Association, Mr. J. Brodie, the engineer to the 
Liverpool Corporation and member of the Road 
Board, and Colonel Crompton have all had something 
to say on the subject. Mr. Boulnois has suggested 
through the medium of a contemporary that, as the 
roads of the future will be called upon to carry heavier 
and heavier weights at constantly increasing speeds, 
and as the roads already in existence are out of date 
for such a purpose, more scientific methods of road 
construction are necessary. In fact, the construc- 
tion of the modern road has become a matter of 
exact science and advanced engineering. It is 
pointed out that at present no college or technical 
school provides instruction in road engineering in 
this country. In this respect we seem to be behind 
America, where there are specials chairs of high- 
way engineering in the universities. 

If, however, the universities of this country have 
not yet awakened to the necessity of including road 
engineering in their curricula it must not be assumed 
that the subject is being entirely neglected. In 
the interesting paper which Colonel Crompton read 
before the Manchester Association of Engineers on 
Saturday last, the author gave his audience an insight 
into the work which he is carrying out by laboratory 
methods at the National Physical Laboratory for 
the Road Board. This work is chiefly in connection 
with the construction of water-proof road surfaces. 
To enable haulage to be carried out in the most 
efficient manner, the road engineer has now to provide 
for the entire width of his carriage-way a surface 
which requires the lowest power to haul the vehicles 
over it. The surface must be equally satisfactory 
throughout extreme variations of temperature, 
moisture, hot sunshine, frost and fog. In our climate 
the surface must not be liable to become covered with 
hoar frost, it must not produce by reason of its wear 
the greasy slime so often associated with our roads, 
it ought to be slightly elastic, completely water- 
proof, stable, and must be made of materials which 
cost little. Colonel Crompton has found that prac- 
tically all these conditions can be complied with at 
# cost for reconstruction of about £3000 per mile, 
With either of two groups of bituminous cements, 
namely, those derived from the destructive distilla- 
tion of coal, the coal tars and pitches, on the one hand, 
and those found native or derived from the distilla- 
tion of some of the petroleum which are called bitu- 
mens and which is the binding material always found 
in asphaltic rocks, 

The use of pitch as a binder has not so far been 
attended with the same degree of success as has been 
given by bitumen. The broad line of distinction 
between the coal tar and pitches and the earth oil 
bitumens is that the former within the working 
temperatures of our roads have always the charac- 
teristic of a liquid. They possess a degree of surface 
tension, and have consequently a natural tendency 
‘o reduce their surfaces and form spherically rounded 
beads. Moreover, the viscosity of these pitches is 
Susceptible to change of ternperature, so that a coal 
tar pitch soft enough to run freely at the temperature 
of the sun’s rays in summer will be as brittle as glass 





and chip in frosty weather. This is unfortunate, for 
this class of material is the cheaper, and it is to be 
hoped that by the aid of the chemist these drawbacks 
to its use will be overcome. On the other hand, the 
pure bitumens possess the opposite characteristics 
of solids. They are devoid of surface tension, and 
show no tendency to form into spherical beads or 
separate themselves from the surface to which they 
are intended to act as a cementing medium. They 
are to some extent elastic; in fact, as Colonel 
Crompton showed by specimens, the bitumens may 
be described as hydro-carbons which are solid or 
jelly-like solids of low elastic modulus. 

Briefly, the investigations so far carried out in the 
National Physical Laboratory point to the great 
importance of the size and shape of the grains of 
mineral aggregate that are used. Ordinary sand 
from the sand pits and from the bed of the Thames 
did not give the desired results, one reason being 
that the grains are so rounded that they give small 
facilities for adhesion of the binder to the surfaces 
to be cemented together. Another reason was that 
the grains of sand obtained from these sources were 
found to be coated with a substance which prevented 
the binder from making intimate contact with them. 
It was therefore found necessary to make the sand 
artificially by pulverising by impact. A machine 
is used for this purpose wherein the fragments of 
stone descend and come into contact with high-speed 
hammers, which successively sub-divide the pieces 
of stone until the desired degree of fineness is obtained. 
The grains are also graded according to size. 

Although sand and bitumen are, then, the chief 
ingredients for road surfaces of this kind, it is found 
that, in addition to graded sand, a certain propor- 
tion of extremely fine pulverised dust called “ filler ”’ 
should be added in a nearly equal proportion to the 
binder itself. Colonel Crompton has found that by 
adopting certain dusts which are produced in indus- 
trial processes in the North of England, as a filler to 
take the place of Portland cement or lime powders, 
the toughness of the road surface can be increased 
as much as 50 per cent., as tested by the number of 
blows it will stand without cracking, and with no 
increase of cost. In order to give a good foothold 
for men and horses and prevent the skidding of motor 
vehicles the addition of quite a small proportion, 
not exceeding 10 per cent. of grains of sand lying 
between ten and twenty mesh sizes, has been found 
to be effective. 

A good deal of attention has in the past been given 
by railway and tramway engineers to the cause of 
corrugations formed on the surface of the rails but 
no generally acceptable reason has as yet been given. 
It has been found that similar conditions prevail 
on ordinary roads which are subject to heavy motor 
traffic. In other words, the wear caused by the 
vehicles is not due to the pure rolling action of the 
wheels. It has been found in the same way as has 
been observed with steel rails and wheels that true 
rolling rarely exists, and that the vehicle progresses 
by a series of short leaps or bounds causing a har- 
monic percussive action. It has been found that 
when a service of motor omnibuses has been running 
for a short time over an ordinary macadam road, 
which was formerly smooth and level, well defined 
cross corrugations or waves extend transversely 
across the road. It appears that this harmonic 
wave producing action always starts from an initial 
cause, such as a large stone in the surface or the top 
of a metal surface box in the roadway. In the wake 
of these projections ripples are formed on the road 
surface, and these ripples gradually grow into waves 
of increasing lengths until the crest of the waves 
begins to break up by the action of traffic. 

In the light of the experience now available it 
would seem that the best way to construct roads for 
the future will be to superpose a new bituminous 
crust on the top of that of the old road, so that the 
old road will form a foundation. The bituminous 
surface might be laid in two thicknesses, the lower 
one made up of coarse material and the upper ene 
of finer ingredients which can be cheaply and expe- 
ditiously repaired or renewed when necessary. 

In his paper to the Manchester Association of 
Engineers, Colonel Crompton said that we had every 
reason to be ashamed that the progress of the 
self-propelled road vehicle had been stopped and 
stifled by the ignorant prejudice of the horse owners 
and the road authorities, who thought their interests 
were attacked. If the development of the road 
traffic had proceeded hand in hana with that of our 
railways, the latter would have been laid out in quite 
a different manner. Transport by rail would have 
been used in a proper manner for the arterial lines 
of communication. The number of branches would 
have been reduced, and in their places would have 
been provided well considered stations from which 
the traffic could be distributed or at which the 
traffic could be collected for distribution by road. In 
considering the main features of any such complete 
scheme of transport distribution of goods or passengers, 
it was necessary to think out the whole question of 
transport, not only the haulage taken by itself, but 
the incidence that the packing of the goods and the 
handling and terminal charges bore to the total cost 
of transportation. 

Colonel Crompton said :— 

To take a case of transport in its simplest form, if we wish to 
distribute a crop of potatoes grown anywhere within fifty miles 





of a populous centre where they are to be used for food, the 
motor wagon can be taken into the potato field, potatoes can 
be dug and loaded direct into the wagon or in some cases put 
into sacks, carried thence direct to the consumers’ door, and it 
is only in the case where the consumer desires to retain the 
potatoes in their sacks for convenience of storage that the cost 
or hire of these sacks is extra to the actual cost of hauling the 
potatoes from the field to the consumer. Again, take the case 
of a shipment of tea or similar material which arrives from 
abroad at the seaport, packed in light cases. For safety in 
railway transport these require to be enclosed in heavier cases 
loaded into the railway wagons, hauled over branch lines on to 
main lines and again over branch lines to the railway centre of 
distribution ; thence unloaded from the railway van, again 
loaded into the horse van which may belong to the railway 
company or in some cases to the consumer himself, then comes 
road haulage to the point of delivery. Here we have five or 
six distinct operations, all of which take time and cost money, 
to be added to the actual cost of haulage. Apart from the 
actual cost of handling or transferring goods during such trans- 
port, a large proportion of goods suffer damage by frequent 
handling. ‘This is particularly the case with the perishable 
goods which do not keep it the articles touch one another, and 
the containing boxes or baskets are changed in their position 
during the handling. An allowance has to be made for such 
damage, so that it is well understood that the three items of 
packing, handling and damage in transit due to handling have 
always to form an appreciable and varying fraction of the total 
cost of transport. Now, the door-to-door transport by road 
given by the motor wagon or van in most cases need be debited 
with these charges to the smallest extent ; in fact, road transport 
in this particular shows to great advantage, so that it presents 
advantages in all cases where such charges form a large fraction 
of the total cost. Here it will be seen what scope there is for the 
designing engineer to obtain the full advantages of carrying 
perishable foodstuff and similar materials in road vans. 


Colonel Crompton then went on to refer to improved 
methods of road construction, and gave the results 
of experiments to which we have already referred. 
He concluded his paper with a description of the 
appliances used in the laboratory, such as the road 
machine for testing to destruction a circular path. 
This has a circular framework carrying light wheels 
driven by electric power. The wheels can be loaded 
to any desired extent, and the speed can be varied 
within desired limits, while the rate of wear and 
deformation of the surface can be accurately noted. 
Another machine in the form of a hammer is used 
for testing the effect of percussive action on road 
material. The paper was illustrated by a number of 
lantern slides. 








BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H. SMITH. 
No. VII.* 
APPLICATION TO ECONOMISERS.— Continucd). 


ContInutnec the argument begun in Article VI., we 
must note that T, increases as n, supply of air per 
pound of fuel, is reduced. Therefore as n increases the 
temperature fall through the economiser (T, — T,) 
decreases. It does not decrease rapidly in most 
cases. Its values have been calculated for a series 
of three values of k V g, and for three values of « V 4g, 
and these results are plotted out in nine curves on 
Diagram No. VII., which covers nearly the whole 
range of possible condition. All these curves are 
drawn out for the one heating value of the coal, 
H, = 12,000. It will be seen that the most rapid 
fall of temperature through the economiser with 
increase of n occurs with the higher values of k& v g. 
For each of these curves there is a definite ratio of 
« to k, the factor Vg cancelling out from the ratio 
of the two denominations of the curve; but it has 
not been thought desirable to arrange the curves in 
series according to this ratio « upon k, because the 
characteristic of the curve does not seem to depend 
simply upon this ratio, but also upon the draught or 
VQ. 

Since for each value of H. and each value of n 
corresponds a definite value of h, the specific heat per 
1 deg. of the gases from 1 lb. fuel burned, therefore 
to each point on the curves in Diagram VII. there is 
applicable one definite value of h. Multiplying the 
ordinates of Diagram VII. by the corresponding 
values of h we obtain the curves plotted in Diagram 
VIII., which gives the heat given up by the gases 
from 1 lb. fuel burnt in passing through the econo- 
miser. In considering these curves it will be at once 
noticed that the rapid rise of h along with n has a 
great deal more than counterbalanced the fall of 
(T,-—T.), so that the product of the two—namely, 
the heat delivered to the economiser per pound of 
fuel—rises rapidly as mn increases. This diagram, 
however, must be considered as not mcre than an 
example ; it is not general in its application ; it is 
for one value only of H., viz., 12,000. The previous 
diagrams for T,,T, and (T,—T,) may be considered 
practically as of general application, because change 
in the value of H, produces only a minute effect upon 
the above quantities. But in Diagram VIII. the 
value of h is directly proportional to the value of H., 
or nearly in direct proportion to it. Therefore the 
ordinates of all the curves in this diagram would, 
for any other heating value of the fuel, larger or 
smaller, be raised or lowered in proportion to this 
heating value of the fuel. 

From the point of view of the science of economiser 
action this last diagram is, of course, the most 
important of all, simply because it gives the final 
useful result. It must here be noted how rapidly 
the value of this heat abstracted by the gases in the 
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Sconomiser falls with the rise of ¢« , g. 
rise of & s/g, however, this heat also rises. 
again, fore ach value of k ¥ g the curve rises in about 
the same proportion with increase of n for all values 
of « ¥ g; but the rise is in smaller proportion for large 
than for small values of k Vv g. 

This last diagram does not, of course, give directly 
the heat transmitted to the water in the economiser. 
To obtain this, the heat given up by the gases has to 
be divided by the efticiency of the economiser e, as 
affected by the external losses of heat by radiation 
and convection current and partly by conduction 
through the earth. 

Although this diagram is not general, but is special 
to the one value H. = 12,000, it can very easily be 
made of general use simply by taking any ordinate 
from it and multiplying by the ratio of the actual 
heating value of the coal to be dealt with to 12,000. 

The influence of increase of draught g upon (T, — T) 
is complex. To judge of it take 
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approximation to this can be obtained 
t, and t,. This gives A T,/A T, = 
: € 


A very rough 
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, this is sufficient to show that increase of q 
raises T, more than it does T,, and therefore that it 
increases the economiser drop (T, — T;). 

_ As regards the influence of t,, it is, of course, to 
increase T, along with ¢,, but the variation is of the 
very slightest. In no economisers properly managed 
is the feed water pumped in at less temperature than 
about 90 deg. Fah., and it is seldom injected at over 
140 deg. Fah. Since the average value for « V g 
may be taken as about 1500 a variation of 50 deg. in 
t, has small effect upon the equation for T,. There- 
fore, for convenience sake, the whole of this diagram 
is drawn out for the single value ¢, = 100 deg. Fah., 
which is the temperature at which prudent users of 
economisers aim. At the foot of the diagram is 
written the equation showing the rate at which T, 
varies with (,, so that the variation of 4, from 100 deg. 
Fah. in any special case may be very easily allowed 
for if this be thought worth while. It is, however, 
always only a fraction of 1 deg. in T, per 1 deg. 
change in ¢,. : ; 
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Since « 4 g + T, > T,, this fraction is always less 
than unity. Its average value lies near 0-4. Its 
extreme range is from about } to less than {. 

In considering these three diagrams, Nos. VI., 

VII. and VIIL., it is necessary to keep well in mind 
the fact that g and n can be varied independently of 
each other. 
Referring first to Diagram VII. for (',—T,), it 
is seen that while increase of » reduces this fall of 
temperature through the economiser, it is also reduced 
by increase of « ¥g; but is rapidly increased by 
increase of k v g. 

_ Again, in Diagram VIII., for h (T, — T,), this heat 
given up by the gases in passing through the econo- 
miser increases very rapidly with n, and also increases 
rapidly as kg becomes larger; but it decreases 
with considerable rapidity as the quantity «Vg 
is increased. The latter decrease, however, is not 
nearly so great as in proportion to the increase of 
eng. 

In these two last diagrams, in each of them the 
curves are divided into three groups, one group for 
each value of k Vg; and in order to keep these groups 
distinct from each other, the vertical scales have 
to be shifted from group to group, otherwise the 
curves would have crossed each other in a very 
contusing manner, making it difficult to recognise 
the group belonging to any one value of k <q or the 
group corresponding to any one value of « Vg. 

The formula for the required economiser heating 
surface is 
S, = E. W(t, — t) .- aie = economiser co- 

T, (T; — 4) 
efficient x hourly heating duty x ,. a. = 
LT, (T, — 4) 
W (tf, — 4) 
S, 


This could be diagrammed in the form 


= hourly heating duty per square foot economiser 


heating surface = T, (T, — ¢,)/E, where E is a 
special economiser coefficient for any one par- 
ticular design and arrangement of economiser. But 


as E varies considerably with the minute details 
of each economiser, and also with the character and 
efticiency of its external heat insulation, this is an 
undesirable form in which to diagram the result. 
A greatly preferable form, which is perfectly general 
for all economisers of whatever design and of every 
size, is 
Ss, ; l 


E W (t, — &)) 7, (i, —i). 


This is a function of the temperatures alone. It is 
possible to diagram it in terms of n, because we have 
already found the value of T, in terms of for each 
value of k y g, and we have also found the value of 
T, for each value of T, and for a long series of values 
of « 4 g. Tne Diagram IX. gives this function inthese 
terms. As for ¢,, the temperature at which the 
water is fed into the economiser, this has been taken 
in the following calculation at 100 deg. Fah., which 
is the most desirable temperature at this inlet to the 


economiser. A small correction may be made for 
any deviation of ¢, from this standard ; but the cor- 
rection is never large. It is formulated upon the 


margin of diagram No. IX. It is 
i, 
dt, Ty (PT, 4)° 

This Diagram LX. gives the values of the above func- 
tion for three values of k \ g, covering nearly the total 
possible range of k /g, combined with three values 
of ¢ Vg, also covering almost the total possible 
range of this quantity. The numerical calculations 
for the diagram have been made for seven values of 7, 
and thus sixty-three values of the above function 

1 

T, (T, — 4) 
from these the curves of the diagram have been 
plotted. The quantity itself is an extremely small 
fraction, and it has been more convenient to scale 
the diagrams so as to read from them one million 
times the function, Having read from the diagram 
this value for any particular case, it is very easy to 
multiply the reading by the value of E suitable to 
the economiser in view. This gives the heating 
surface required per unit of hourly heating duty ; 
and when multiplied by this hourly heating duty the 
result is the required heating surface in the economiser. 

As regards the special characteristics of the curves 
of this Diagram IX., which may be looked upon as a 
diagram showing the variation of the necessary 
economiser heating surface with the various quan- 
tities involved in the heating problem, it is to be 
noticed first that all the curves rise along with n; 
but the rise is by no means rapid. For instance, in 
the upper curve for k /g = 1200, the rise is only from 
8-9 to 9-9 for a variation of n of 1} to 3, while for 
the value k /g = 2400 the rise of the topmost curve 
between the same limits of » is considerably greater, 
but still only from 4-5 to 5-9. In the three different 
sections of the diagram there are no great differences 
of the rapidity of this rise of each curve with n for 
different values of « /g. In each section of the dia- 
gram for any one value of k /g the heating surface 
required diminishes quite rapidly with increase of 
e /g; and comparing the three sections for the three 
values of k J/g it is also seen that the necessary 
heating surface decreases as k ./g increases. That 
is to say, that the required heating surface is decreased 
both by increase of k \/g and by increase of ¢« J/g, 
the change of « /g, however, being the more influen- 
tial of the two. 

From the formula of Diagram IX. 

8, v 1 
E W (t. — t,) TAT, — 4) 

it is apparent that if the constant E be known for 
a special economiser, and also the heating surface, 
this formula gives the various heating duties that this 
particular economiser will perform when the two 
temperatures T, and T, are changed. These tempera- 
tures change with the CO, percentage in the flue gases, 
and therefore with the n, or amount of air admitted. 
In using Diagram No. IX, however, very special 
precautions must be observed. The value of the 
function for each n depends both upon k J/g and 
upon « /g. For any one particular plant & and « 
remain constant. The draught g, however, does not 
remain constant. The amount of fuel burnt per hour 
depends chiefly upon the draught; and in ordinary 
boiler practice it is invariably the case that the 
amount of fuel burnt varies with the CO, percentage. 
Theoretically, it is not absolutely necessary that these 
two should vary together, but as a matter of practice 
they always do vary together. Therefore it would 
be quite unsafe to apply the measurements from Dia- 
gram No. IX. to the calculation of the change of the 
heat delivered to the water in the economiser accom- 
panying change of CO, percentage in the flue gases 
without at the same time taking account of the change 
of draught and of rate of burning of fuel upon the 
grate that inevitably goes along with the change in 
the CO, and the n. The change in the draught g 


ds 


have been numerically calculated, and 





can either be measured from a draught recorder or 





else it may be deduced by the equations that hay. 
already been given from the change in the amount mM 
fuel burnt per hour. Then, supposing this chang 
in gy which accompanies the change in the CO, z 
centage to be known, one can use Diagram No, IX. 
by passing from one curve to another in this diagram ;' 
for each value of CO, and its corresponding n, that 
curve being selected which corresponds with {}, 
value of the draught gq. 

Otherwise expressed, for any one individual boiley 
and economiser plant 
A Kh 

oc —— 

Vg Vg 


koe 
A Dae 
and ¢ o< a ee 
vg Vg 
and if the proportion A/J/ gor F h/J/g changes when 
the CO, percentage changes, one must pass from 
one to another curve in Diagram LX. in changiny 
CO, percentage. . 








THE LIVERPOOL RAILWAY ACCIDENT. 


COLONEL Druttt’s report on the collision that occurred 
on October 15th at St. James’ Station, Liverpool, was 
issued on the 16th instant. Five passengers and the reap 
guard of the standing train were killed and sixty -three 
passengers were injured, some severely ; one of them has 
since died. 

The circumstances were clearly related, and a diagram of 
the lines and signals was given in our issue of October 
24th, and the facts need not now be repeated.  Suttice it to 
say that the first train was checked by the brakes owing 
to the pulling of the communication cord while running 
through the tunnel that intervenes for nearly the whole 
length of the distance between Liverpool Central aid St. 
James’ Stations. The driver therefore pulled up at the 
latter station to ascertain the cause, and the end of his 
train stood about 30ft. in the rear of the up home signal. 
While standing there the signelman in the Liverpool 
Central signal-box heard his train-booking boy exchange 
some block signals with St. James’, which he assumed 
were the offer and acceptance of the second train, and he 
therefore allowed the latter to leave. The tunnel was 
fuller than usual of smoke and steam owing to the exer- 
tions of the driver of the first train to overcome the auto- 
matic application of the brake due to the communication 
chain having opened the brake pipe. As a consequence 
of the conditions of the tunnel neither the driver nor 
fireman of the second train was able to see the home signal, 
which was at danger, nor the standing train. 

No blame is attached by Colonel Druitt to any of the 
trainmen; the only man at fault was Thompson, the 
signalman in the Liverpool Central box. And even his 
error might not have led to disaster had the enginemen 
on the second train been able to see the home signal at 
St. James’ even at a moderate distance away. Colonel 
Druitt therefore considers that the state of the tunnel 
was a contributing cause to the accident. 

The practice of allowing boys to work the block instru- 
ments is condemned, and it is recommended that a pro- 
perly qualified assistant signalman be provided during 
certain hours of the day. It is, however, pointed out that 
had there been an assistant signalman and had he 
sent and received these particular block signals the mis- 
take would still have been made. Colonel Druitt suggests 
that it is such an unusual occurrence for the first train 
to be stopped that Thompson acted mechanically in letting 
the second train go. 

The inspecting officer recommends that the track 
circuit now existing to 55 yards past the up advanced 
starting signal be extended to a point beyond St. James’ 
Station. No improvement in tho ventilation of the tunnel 
seems practicable. 

An item of very great interest is that one coach—the 
fifth from the engine—out of the eight on the first train 
and all the four on the second train were lighted by gas. 
But Colonel Druitt says there was no sign of any fire in 
the wrecked carriages. He adds :—** In the second carriage 
on this—the second, or Midland—train one of the high- 
pressure gas pipes was fractured close to the cylinder. 
The cylinders on this carriage are fitted with safety valves, 
and they closed and prevented the gas from escaping.” 








MIDLAND CARRIAGE UNDERFRAME. 


WritING to us with regard to the drawings of the Mid- 
land passenger coach underframe, which we gave in a 
Supplement in our issue of the 5th inst., Mr. Bain suggests 
that for the following sentence: “‘ Compensating buffers, 
consisting of two nests each of nine concentric rubber 
springs, come into play after the ordinary buffing springs 
have been driven up to the working limit,” it would be 
more correct to say: ‘‘ Compensating buffers, consisting 
each of two nests of concentric rubber springs, are used, 
and after these have been driven home to their ordinary 
working limit, the large rubber springs in the base of the 
steel case buffer come into operation.” Mr. Bain also 
informs us that the “wads” in the automatic gas shut 
off valve are no longer made of leather but of a specially 
manufactured rubber, which, apart from the top surface, 
is enclosed in @ thin copper case. 








THE erection of the Panama Canal lock gates was 
completed on October 30th, when the last leaf was lowered 
to place on the hinge pintle. This is in one of the lower 
operating gates at the Miraflores Locks and is the 
largest of the ninety-two leaves built and erected by the 
McClintic - Marshall Company, of Pittsburgh. It 1s 
82ft. high and weighs more than 700 tons. Except for 
a small amount of adjusting, testing and painting, its 
completion virtually finishes the contract for working up 
and erecting about 58,000 tons of steel. ‘ 
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Diacram VII. Vatues oF (Ti-T)° FAHR:. THE DROP OF FLUE GAS TEMPERATURE THROUGH ECONOMISER. 


(For description see page 647) 
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STEAM-DRIVEN AIR COMPRESSOR 


TILGHMAN’S PATENT SAND BLAST COMPANY, LIMITED, BROADHEATH, MANCHESTER, ENGINEERS 




















HIGH-SPEED STEAM-DRIVEN AIR COM- 
PRESSOR. 

Wr illustrate herewith a vertical high-speed steam- 
driven air compressor designed to compress 2500 cubie 
feet of free air per minute to 100 1b. pressure per square 
inch, in two stages when running at a speed of 300 revolu- 
tions per minute, It has been built by Tilghman’s Patent 
Sand Blast Company, Limited, Broadheath, Manchester, 
and has air cylinders 3lin. and 18in. bore, steam cylinders 
38in. and 24in. bore, and a common stroke of 12in. The 
compound steam cylinders are fitted with piston valves 
operated direct from excentrics on the crank shaft. 
the air cylinders are arranged tandem fashion over the 
steam cylinders, and are fitted with the automatic multiple 
plate valves, which are familiar to our readers. The 
bed of the machine is of cast iron, strongly ribbed, to 
carry the main bearings for the crank shaft. The bottom 
of the bed forms an oil well for supplying the oil pumps 
for the forced lubrication. The oil pumps are of the 
valveless pattern, secured to the side of the bed and 
operated from one of the steam valve excentrics, the 
pumps being provided with sieves readily removable for 
cleaning while the machine is in motion. - The cylinders 
are lubricated from a forced sight feed lubricator, mounted 


_ on one end of the bed and driven from the crank shaft. 


As wiil be observed from the sectional views, the air 
cylinders are of the double-acting type, and, together with 
the valve chambers, are water jacketed. 
are supported on circular distance pieces, and the piston 
h'ocks are of the box pattern, fitted with cast iron Rams- 
bottom rings. The piston-rods are of forged mild steel, 
coned to take one air and one steam piston block, and 
provided at the lower end with cone and jamb nut for 


bolting to the crosshead. The steam piston valves are | 


fitted with solid rings, and are arranged so that the steam 


ports in the cylinders are as short and direct as possible | 


to reduce clearances. The low-pressure air cylinder is 
mounted over the low-pressure steam cylinder, and the two 
high-pressure cylinders are similarly arranged. The 
excentric strap for the steam valve gear is of moulded 
steel, made in halves, and lined with Rabbitt metal. 
lhe excentric rods are of forged steel, machined all over, 


and provided with a solid foot at the lower end for bolting | 
to the excentric straps, and at the upper end with a fork | 
for carrying the excentric rod pin, the pin being coned | 


at each end and carefully fitted to the excentric rod. 


The excentrie rod guides are of forged steel, machined | 
all over and provided at the lower end with a two-part | 


adjustable gun-metal bearing for the excentric rod pin, 


and tapped at the upper end for receiving the steam valve | 
The steam valve spindles are of forged steel. | 


spindle, 
The steam cylinder distance pieces sre fitted with wiper 
glands to prevent the water from getting into the crank 
chamber, 


The crossheads are of the marine type, of forged steel, | 


and fitted with cast iron slippers, having a large bearing 
Surface, and coned for the piston-rods. The connecting- 
rods are of forged mild steel, machined all over. The 


These cylinders | 


crosshead end of the forked marine type, is fitted with 
two part gun-metal bearings. 

The air after leaving the low-pressure cylinder is cooled 
in a tubular cooler which is of cast iron and secured to 
the floor. The cooling tubes are of brass, fixed in 
position in packed glands in the brass tube plates by 
screwed ferrules, in the same manner as ordinary steam 
condenser tubes. The cooler is fitted with a relief valve 
and drain cock. 

The crank shaft is of forged steel of the slab pattern, 
the crank pins being turned from the solid, and machined 
all over. The main bearings are of cast iron, lined with 
Babbitt metal, made in two parts and fitted into pockets 
formed in the bed-plate, and so arranged that each bearing 
can be turned out without removing the crank shaft. 

A crank shaft governor is provided at the end of the 
crank shaft, together with means for operating the main 
steam throttle valve, so that the speed of the machine is 
under perfect control. There is also provided a special 
slowing gear, working in conjunction with a discharge 
unloader on the air delivery pipe and the steam throttle 
valve. This arrangement permits of running the com- 
pressor very slowly unloaded when the normal air pres- 
sure is exceeded, and when the air pressure falls slightly 

| of speeding upthe compressor before the load is thrown cn. 








INSTITUTION OF WATER ENGINEERS. 


THE annual general meeting of this Institution was held 
in London on Saturday. The first business was the elec- 
tion of the new President, and the choice fell upon Mr. 
T. M. Molyneux, engineer to the Stockport Corporation, 
in which town next year’s meeting will be held. 

Four papers were subsequently read and discussed. 
The first was by Mr. John Chisholm, engineer and manager 
to the Airdrie, Coatbridge and District Works, who advo- 
cated that water undertakings should by law be compelled 
to make annual detailed returns after the manner pre- 
scribed by the Board of Trade for electricity and gas 
undertakings. With the exception of the annual state- 
| ments of accounts water authorities are not at present 
under any statutory obligation to keep any statistical 
records. The matter is not altogether a new one, for the 
Council of the Institution has itself done a good deal in 
| order to bring this about, but although the members seem 
agreed on the general principle, some difference of opinion 
is manifest as to the exact extent to which these compul- 
| sory statistics should run. The author urged that such 
matters as population, streams, rainfall, reservoirs, filters, 
distribution and finance should be enumerated, but few 
| of the speakers in the discussion would go as far as that. 

It is not suggested that this, or similar information, is 
| not compiled, but it is either published in voluntary 
returns, which are necessarily incomplete and lack unifor- 
mity, or they are carefully stored away in the pigeon holes 
of the waterworks engineer and never see the light of day 
outside. This question of water statistics is also of some 





interest, inasmuch as it was the absence of them which 
was largely responsible for a three years’ inquiry on behalf 
of the Royal Commission on Inland Waterways, in respect 
of rainfalls over the various catchment areas. However, 
no resolution was passed by the meeting. 

The second paper, by Mr. R. Stevenson Henshaw, 
engineer to the Portland Urban District Council, de- 
scribed a new bore-hole and pumping plant erected for that 
body. The bore hole, though small, the capacity being 
65,000 gallons per 24 hours, possesses one or two features 
which are noteworthy. During the early part of the work, 
in order to maintain the supply, pending the completion of 
the permanent works, an effort was made to increase the 
output of a 10in. triai boring by firing a cartridge con- 
taining a charge of 19 lb. of blasting gelatine at a level of 
312ft. from the surface. On the advice of Messrs. Curtis 
and Harvey, the explosive manufacturers, the lining tubes 
were raised some 40ft. in order to bring them above the 
scene of the explosion, and, this being done, the charge was 
lowered and fired. The result was somewhat unexpected 
and peculiar. Although there was no sound of concussion, 
and no water was driven above the top of the hole, the 
tubes themselves, some 280ft. in length and weighing 
about 3 tons, were gradually lifted out of the hole, carrying 
everything before them, including the Qin. delivery 
pipe from the large steam pump, to a height of about 
25ft. akove the surface, and in falling back straightened 
out a 3-ton hook at the top of the shear legs, smashed two 
pairs of large clips supporting the tubes on the top of the 
boring, allowing the whole length of 280ft. of tubes to 
career to the bottom of the hole, leaving the upper end 
about 75ft. below the surface. No possible explanation 
was vouchsafed in the paper, but Mr. W. Matthews, who 
spoke in the discussion, ventured the opinion that as 19 Ib. 
of gelatine would expand on explosion to thirty times its 
volume, and as the strata at the bottom of the hole was 
so saturated as to be practically an incompressible medium, 
something in the nature of a bellow action took place at 
the bottom of the bore-hole on the explosion, and the effect 
recorded, if this surmise was correct, was easily accounted 
for. 

A point which received some discussion was as to the 
use of clutches for connecting the pumps at the pumping 
station with the gas engines to drive them. The clutches 
are of the Heywood and Bridge friction type, and both the 
high-lift and the low-lift pumps are taken off the engine 
in the same direction, the speed of the pumps being 22 
revolutions per minute. In the first place, the practice 
of driving both pumps in the one direction was criticised, 
inasmuch as this puts the whole work on one crank and 
one shaft, and at the same time renders it necessary to have 
the same speed for both the high and low-lift pumps. It 
was suggested that the better practice would have been 
to take one pump on either side of the gas engine, starting 
up first one and then another, whilst this arrangement 
was claimed to have the additional advantage that the 
speed of the low-lift pump could be reduced to about 18 revo- 
lutions per minute and the speed of the high-lift increased 
to 30 revolutions per minute, oreven more. The conditions, 
it was urged in the discussion, would give a better all- 
round result. With regard to the clutches, it was argued 
by one speaker that although he might be charged with 
being old-fashioned, he preferred belts for the reason that 
these allowed just that amount of slip which enables the 
engine to start the pump without undue straining. The 
author had to admit that the clutches do start the pumps 
rather suddenly, and that in order to avoid damage he 
has, in starting up, to use the relief valve rather freely. 

Chemical questions concerning the softening and hard- 
ening of water were dealt with in a paper by Mr. William 
T. Burgess, F.I.C. In the Archbutt-Deeley rapid softening 
process, in order to prevent the after-separation of car- 
bonates from the treated water, the water leaving the 
softening tanks is “‘ carbonated ’’ by the introduction of 
air charged with carbonic acid drawn from the chimney of 
a coke stove. The author believes that the application 
of such carbonating, at ordinary softening works, would 
often be useful to engineers. The introduction of a very 
small proportion of carbonic acid, even as little as 0.3 part 
per 100,000, is sufficient to check, or stop, the after 
deposition of carbonate, and at places where smokeless, or 
nearly smokeless, fuel is burned, there is no reason why 
the ordinary flue gases, after washing, &c., should not be 
utilised. Care, however, must be taken, because the 
introduction of too much carbonic acid might lead to other 
troubles. The use of phenolphthalene was suggested in 
the discussions as a remedy against the latter possibility, 
but another speaker said this test only indicated when 
sufficient, and not when too much, carbonic acid had been 
added. Another point raised in the discussion was that 
boiler users should take every care to see that no rain water 
became mixed with the feed water, Dr. Woolf, of Man- 
chester, having had to investigate several cases of exces- 
sive scale in boilers which he subsequently traced to this. 

The final paper raised again the controversy of the 
mechanical filter versus the sand filter. For many years 
the water supply of the Ashton-under-Lyne, Stalybridge 
and Dukinfield District Waterworks Joint Committee 
has been unsatisfactory owing to discolouration and 
plumbo-solvent effect. Indeed, the complaints of lead 
poisoning became so insistent that the water authority 
was eventually compelled, under pressure from official 
quarters, to take the matter seriously in hand. Con- 
sequently, in 1909, Mr. F. J. Dixon, the author of the 
paper, was engaged—he having dealt with mechanical 
filters at Harrogate—to tackle the whole situation, and 
ultimately two large mechanical filtering plants were 
installed. The paper described these plants—the main 
contractors for which were Messrs. Mather and Platt— 
and pointed out certain facts which experience with a trial 
plant brought to light. Trouble was experienced with the 
action of the water upon certain metals, and consequently 
the cylinders of the filters were specified to be of the best 
Siemens mild steel, all pipes conveying the chemical 
solution from the tanks to the raw water main of copper 
with phosphor bronze unions, whilst the chemical tanks 
were constructed in reinforced concrete. Among the 
conditions of the guarantee were the removal of 95 per 
cent. of the discolouration in the water, and the water was 
not to take up more than 0.035 grain of lead in solution 
per gallon after being in contact continuously with new 
lead during a period of twenty-four hours. All the con- 
ditions of the guarantee had been fulfilled, and Professor 
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Delépine, of Manchester, has reported very favourably 
upon the present condition of the water. 

This question of the use of mechanical filters is a highly 
contentious one among water engineers, and an example 
of the difference of opinion prevalent is that at Wakefield, 
not very far from the Ashton works, and where a very 
similar water is used, sand filters are installed and, it is 
claimed, give better results. It is admitted on both sides 
that in capital cost mechanical filters have a pull, but, on 
the other hand, the Local Government Board will not 
grant such a long period for the repayment of loans as 
in the case of sand filters. Non-partisans take the view 
that all cases must be considered on their merits, and 
nobody was prepared tosay that under the conditions facing 
Mr. Dixon at Ashton he has done a wrong thing in adopting 
the mechanical filter. An advantage of them, especially 
under the climatic conditions at certain times of the year, 
in the North of England, is that they can be cleaned more 
frequently, more easily and more cheaply than sand filters. 
The question is exercising the minds of many Scottish 
water engineers, especially in connection with the Edin- 
burgh Water Trust. Mechanical filters would seem to be 
gradually forcing their way in., so to speak, for the Paignton 
Corporation recently succeeded in obtaining, in a Parlia- 
mentary Bill, a period of sixty years for this type of plant. 
In other cases the periods have varied from fifteen to 
twenty-two. 








TELEGRAPH TRAFFIC AND POWER PLANT 
FOR PNEUMATIC TUBES. 

A FEW weeks ago Mr. B. Eason read before the London 
Centre of the Institution of Post-oftice Electrical Engineers 
a paper on “Telegraphic Traffic and Power Plant for 
Pneumatic Tubes in Post-offices..””. The information 
given was collected in consequence of the author having 
to form estimates of the cost of pneumatic installations 
and the cost of current for working various tubes, chiefly 
those for newspaper companies and telegraph companies. 
The ordinary estimates for new post-office pneumatic 
installations had also to be prepared. We cannot 
spare space to print the paper in full, or even 
a moderately long abstract of it, but a few brief 
notes giving a clue to the author’s general theme may 
prove of interest. The paper is divided into three parts, 
which deal with (a) telegraphic and carrier traffic ; (6) air 
required in installations; and (c) pumps and motors. 
In the first section the author sets out to find the maximum 
hour carrier traffic in any office given the total yearly 
trattic. The steps by wh‘ch the figure is obtained introduce 
so many approximations that the final figure must be 
considered an approximation, but it is a figure obtained 
by statistics. This section of the paper occupies many 
pages, and cannot be dealt with properly in the short 
space at our disposal. It must suffice to say that the 
author arrives at the conclusion that given a street tube 
to an ordinary office the cost of working which is required, 
and knowing that the yearly traffic is M, maximum day 

2M 2M 


traffic —— , the maximum hour eapac'ty will be =e 
300 2100 

M 
1000 


of messages can be read from curves given in the 
paper, so that the maximum number of carriers per hour is 
known. The total number of carriers used per year will 
be about 300 x C1, where C! is the number for the average 
number of messages found from the curves just referred 
to, Then when the air per carrier and the cost of com- 
pressed air is known the cost of working the tube is obtain- 
able. It is stated that from very rough estimates it may 
be assumed that each carrier takes two messages, and that 
the number sent during the maximum hour is one-seventh 
of the total daily traffic. 

In order to arrive at the amount of air required per 
carrier, tests were made on street tubes at Hull, Bradford, 
and Dublin, and on the house tubes of those towns, and at 
Brighton and Sheffield. It is explained that it is difficult 
in the ease of house tubes to arrive at any results which 
ean be compared with theory, and with one another as 
regards length of tubes, &c. It is further explained that 
when working with pressure the weight of air used at any 
particular pressure depends upon the sort of cocks and 
service pipes in the circuit. In the tests at Hull the 
container pressure was read and the tube was controlled 
by means of a standard three-way cock. In the test at 
Dublin a full bore 2in. cock controlled the tube, and the 
pressure was read on both sides of the cock. In the 
Bradford test a standard Ijin. three-way cock controlled 
the tube and the container pressure was noted. In the 
case of the test carried out at Bradford the exchange tube 
was 2}in, in diameter and the length 1143ft., and volume 
31.6 eubie feet. It was found that 76.2 cubie feet, or 
583 lb. of free air, were required for sending each carrier 
down, and 71.1 cubic feet, or 545 1b., for sending it up. 
The quantity of air is the amount of air at atmospheric 
presssure (14.7 lb. per square inch) which flows into or 
out of the container, assuming that the temperature in 
the container is constant. Owing to the fact that in this 
test no account was kept of the leakage, the figures are 
not really comparable with those obtained from other 
tests. The tests at Dublin were made to-ascertain what 
effect throttling had upon the quantity of air used when 
working a tube. 

The College Green tube was used for these tests. Under 
ordinary conditions the tube is worked up and down and 
controlled by a three-way cock, but for the purpose of the 
test the cock was removed and two lin. services led up to 
the full-bore 2in. cock. The air pressure in the common 
connection box and in the tube was read. The pump was 
set to work and the container filled to a pressure slightly 
over 11 lb. per square inch (gauge pressure). Air was 
then let in till the tube pressure was just 11 lb. per sq. in., 
when a carrier was despatched to College Green. Imme- 
diately upon the receipt of the acknowledgment signal 
power was cut off and the pressure noted. The pressure 
was then let down to 8 lb., and a similar test made, and 
then to 51b., when another test was carried out. After 
this the pump was set to work and the container filled 
to about 11 lb. per square inch, when another set of tests 
were made. Eleven batches of carriers were despatched 
in this way, the position of the controlling 2in. cock being 
altered at the 10th, 18th, and 30th earrier. A similar 


or nearly . The carriers for carrying this number 





set of tests were made on the vacuum side, the pump | 
exhausting to pressures of 23in. of mercury to begin with, | 
and the tests being made at pressures of 22in., 18in., and 
llin. No reading of the temperature of the air in the | 
container was taken, as the variation was not great. It 
is estimated that the figures obtained are accurate to | 
within 4 per eent. The results of the tests are shown 
in the table below. It is to be noted that the figures given 
in this table relate to tubes which are worked inter- | 
mittently. 


Test at Dublin, June 15th, 1913. 


Pressure. 
a | 
Pounds of air 


Initial gauge pressure } 
per carrier. 


(pounds per sq. in.) = 


Position of plug of 2in. cock. 
Full open 
; ” 
4 





3 
8 ”» 





Amount of air used (average for all 
cock positions at one container 
a Sane rane mn 





| at Brighton and Sheffield. 


Transit time, 
seconds. 


The results given in the next table demonstrate clearly 
that the pump at Hull is not up to the standard of thoge 
It will be noted that the 
figures for the overall efficiency up to 10 Ib. are impossible. 


| This is because the figures were not taken very accurately 


and the pressure in the container was not always zero gt 
the commencement of the run. Again, the pounds of agiy 
in the container would be less than those quoted, because 
the air in the container would be at a higher temperature 
than the normal. The correction required would he 


College Green Tube, 2tin. Diameter, Length, 2150ft. Volume 50.4 Cubie Feet (4.551b.). Air Supply 
Controlled by a 2in. Full-way Gun-metal Cock. 


Vacuum, 


Transit time, 


Pounds of air 
seconds. 


per carrier. 
7.86 


8 i 8 ‘ 10.8 | 


| ‘ 61 

| (4 
Sl 
145 


| 


A 1lb, fall in gauge pressure represents 41.9 cubic feet free air (3.21 1b.) on the pressure side, and 27.9 cubic feet free air (2.15 tb.) 
on the vacuum side, 


For sending carriers to the head post-office about 5 Ib. 
of air flow into the container per carrier. In sending to 
College Green 8 lb. to 5 Ib. of air flow out of the container, 
depending on the conditions of throttling, &c. The table 
shows that when working with the same vacuum approxi- 
mately the same quantity of air is used, whatever the con- 
ditions of throttling may be. When the vacuum in the 
container is increased there is perhaps a slight increase 
in the quantity used, but it is small, and hardly worth 
considering. The author points out that for all practical 
purposes the amount of air used will be the same under all 
conditions. It is explained that on tubes worked inter- 
mittently by vacuum there should be no throttling, the 
service should be as straight as possible, and full-bore 
cocks used, so that the highest speed may be obtained. | 
The table shows that the increased speed is only obtainable | 
at the cost of increased consumption of air, but it is | 
interesting to notice what the relative speeds and consump- | 
tions are, and that a low container pressure and full-bore | 
cocks would be better than a high container pressure and 
throttling. The increase of consumption with a full-bore | 

| 





1.1 - 94 
.8> 5.14’ 


and 11 per cent. for an alteration in the transit time 


-52 


16 per cent., 18 per cent. 
4.82 


cock is about 
78 88 
36°40 
120 
way cock is equivalent to the full-bore cock half open, 
if the standard cock were replaced by the full-bore cock | 
45 53 72 


« 


The author says that, as it is probable that the three- 
| 


36° 40° 55’ 
or 25 per cent., 32 per cent., and 31 per cent. respectively 
-10 


the transit time would be increased by about 


at an increased consumption of apparently nil 


ed The probable actual increased consumption would 
3° | 
be 5 per cent. to 10 per cent. of the street tube load. | 

The third section of the paper, as we have already said, | 
has reference to pumps and motors. The object of the | 
investigation was to determine the size of pumps required | 
to deal with air under various conditions of pressure and | 
vacuum, what the size of motors for driving these pumps | 
should be, and generally to inquire into the questions of | 
efficiency and work done. The question of friction in the 
service and delivery pipes and the problems dealing with | 
Roots’ blowers, their efficiency, output, best speed, &c., | 
have not been considered. 

Some interesting tests carried out at Brighton, Hull, and 
Sheffield are described. The energy consumed by the 
motor as the pressure in a closed container rose to 40 Ib., 
50 Ib., or 60 Ib. per square inch above atmospheric pressure 
was noted. The quantity of air in the container was 
known approximately so that the watt hours consumed 
by the pump in compressing the air could be arrived at. 
The temperature of the air in the container was assumed 
to be constant, as it did not rise many degrees when it was 
read on a thermometer laid against the side of the con- 
tainer. This method of arriving at the overall efficiency, 
it is maintained, is the best method when no air meter is 
available. An air meter is, however, now being pur- 
chased, and with the use of this instrument it will be an 
easy matter to determine the overall efficiency by noting 
the quantity of air passing and the units consumed by the 
pump. The watt hours consumed by the pump can then 
be compared with the watt hours which are theoretically 
required to compress the same weight of air to the pressure 
at which the air is delivered by the pump. In{this com- 
parison the compression has been assumed to follow the 
law P V = a constant and P V'** = a constant. 





Relative Overall Efficiency of Pneumatic 


Sheffield, 7 B.H.P. 


of air 


at 60 deg. to various 


1.25. 


square inch, 
constant 

is 
pound 


Container pressure 
(gauge) pounds per 
Pounds of air 
in container 
consumed, 
Watt hours per 
in contair 


Total watt hours 
Pounds of 


compress 1 Ib. 
pressures under pv" 


Watt hours required to 


tw 
~I 


ou 
~ 
-_ 





521 
461 

The author considers that the maximum value of ¢ 
would be 80 deg. Fah., which would decrease the effj- 
ciencies by about 34 per cent., and that this decrease 
would be most noticeable at the higher pressures when the 
pump has warmed up. The probable size of the motors 
required to drive compressors delivering quantities of air 
up to 12 1b. a minute at pressures varying from 30 lb. to 
80 Ib. per square inch are given by a curve accompanying 
the paper, the figures from which it has been plotted 
having been derived from makers’ catalogues. 


t, where ¢ is the temperature in degrees Fah, 





DOCKYARD NOTES. 


THE French battleship of the ‘* Normandie ”’ class, which 
is to be laid down in January next, will be named Bearn, 

THE names of the four French battleships announced to 
be laid down in 1915 will be Lyon, Lille, Duquesne and 
Tourville. 


THe German armoured cruiser of the * Ersatz-Kaiserin- 
Augusta ”’ class, which was launched at Danzig on Novem- 
ber 29th, has been named Lutzow. Little is known about 
her, but she will probably closely resemble the Derflinger, 
and will carry 12in. guns. 


THE Queen Elizabeth will have two funnels instead of 


| one, as at first reported. 


THE next battleship to be laid down at Portsmouth will 


| be the Royal Sovereign, and preparations for this to be 
| done early in January are now in progress on the slip 


lately occupied by the Queen Elizabeth. Nothing is 
certainly known about the special features of the Royal 
Sovereign and her sister ships, but it is generally supposed 
that they will be smaller than the Queen Elizabeth and 
that they will burn coal, oil being carried as auxiliary fuel, 


Tue battle-cruiser Tiger was launched on Monday, 
December 15th, by John Brown and Co., Ltd.; at Clyde- 
bank. She is the most powerful of the ** Lion ” type, and 
was laid down in June, 1912. 

THE trials of the new depét ship Woolwich, which has 
been built and engined by the London and Glasgow Engi- 
neering and Shipbuilding Company, have been satisfactorily 
carried out, and she is now at Portsmouth taking in stores 
prior to her departure for the East Coast, where she will 
serve as repair and store ship for destroyers. 

THE new destroyer Paragon was commissioned at 
Portsmouth on December 11th, and will join the fourth 


flotilla. 


Tue Lysander has successfully completed her trials off 
the Tyne and arrived at Sheerness on December 10th. 
She has been built by Swan, Hunter and Wigham Richard- 
son and was laid down in July, 1912. The Lysander will 
be commissioned by Lieut.-Commander H. F. H. Wake- 
field with a crew from the Nore depdt and join the new 
Third Destroyer Flotilla. She is the third destroyer of the 
1912-13 programme. 

Tue damage caused by the fire in the Act#on will be 
temporarily repaired, and she will be replaced later as 
torpedo-school ship by one of the ‘* Diadem”’ class, 
probably the Ariadne. 


Pumps at Sheffield, Brighton and Hull. 
— 


Brighton, 3 B.H.P. Hull, 5 B.H.P. 


pound of air. 
Overall 
etticiency. 
consumed. 


consumed, 
Watt hours per 


Total watt hours 
Total watt hours 
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RAILWAY MATTERS. 


Mr. S. L. PEARCE, in his review of the immediate future 
of electricity, given in the form of a presidential address 
to the Manchester Students’ Section of the Institution of 
Civil Engineers, referred to the slow progress made by 
railway electrification in this country, and urged that 
electrical engineers should come to an agreement as to 
the best system. 

THe widening of the railway viaduct on the Metro- 

olitan Railway near Kilburn—Brondesbury Station, 
states the Railway News, is a work of considerable engineer- 
ing importance. The viaduct passes at a high level 
over several streets and thoroughfares, and its extension 
has entailed the demolition of a large amount of valuable 
house property. The works, which will shortly be com- 
pleted, have been occasioned by the enlargement of the 
Metropolitan line from Baker-street to Harrow, with 
another line of electrical rails, which will allow of a great 
extension of fast electric trains between the City and 
Harrow and northward as far as Aylesbury. Starting with 
this month, in fact, use has been made of the new lines 
immediately south of the viaduct up to the mouth of the 
tunnel at Finchley-road, thus allowing the through trains 
to pass stopping trains at that station and at West Hamp- 
stead. 

[x order to accelerate the service on the Central London 
Railway during the busiest hours, changes were recently 
introduced in the running of the trains. In future from 
about 8 o'clock to 10 o’clock in the morning and from 
4 o'clock in the afternoon until about 7 o’clock one station 
call will be omitted by all trains. The stations through 
which trains will run without stopping are restricted to 
three, Lancaster-gate, Queen’s-road, and Holland Park. 
Each train will successively omit only one station in its run. 
The west-bound trains during the hours specified will, 
by missing a call at one or other of those stations—each 
train in rotation omitting a call—get back a minute or 
so sooner than they would otherwise have done, and the 
whole service will be correspondingly accelerated. There 
will be no curtailment of facilities with regard to any but 
the three stations already mentioned, and that will affect 
only one in every three of the trains serving each station. 
The experiment is quite satisfactory in the opinion 
of the officers of the line. 


THE problem as to when the top deck of a tramear has 
its full complement of passengers is one of the worries of 
a tram conductor's life, and the invention of a meter 
which will automatically signal that condition should 
be a great boon to that harassed individual. According 
to the Electrician, a meter that will do this is the invention 
of Mr. E. M. Priestman, and is being tried on the Sheftield 
tramway system. 
connected to two adjacent steps in the tram staircase by 
Bowden wires. Registration is effected by the first step 


automatically adds one by depressing the lower step }in., 





It acts on the ratchet principle, and is | 


NOTES AND MEMORANDA. 


Art the present moment there exist on the surface of the 
globe 230 radiotelegraphic stations open to the public ; 
they are to be found in the following places :—Canada 32. 
Engiand 25, Russia 22, Germany 20, Italy 20, Brazil 16, 
East Indies 11, Spain 9, and France only 8. Over the 
different seas of the globe 1200 mercantile vessels are 
navigating provided with wireless telegraphy. Here, 
again, France with 90 vessels comes far behind England 
(590) and Germany (253). The majority of French ships 
provided with apparatus for free communication belong to 
the two ports of Marseilles (46) and Havre (29). How- 
ever, it is to be remarked that Marseilles, although pos- 
sessing more than half the ships provided with wireless 
telegraphy apparatus, has, as yet, no central station, and 
from this point of view is tributary to the station of Sainte- 
Marie-de-la-Mer, whence the radio-telegrams are trans- 
mitted by telephone. To indicate the development of 
this new mode of communication and the necessity of 
endowing Marseilles with a central station it suffices to 
give the number of messages received :—22 in 1908, 2393 in 
1910, 6151 in 1911, 8217 in 1912. These figures are suffi- 
cient without further comment. 


In a recent paper read before the Birmingham section 
of the Institution of Electrical Engineers, Mr. 8. H. Holden 
declared himself in favour of the general adoption of the 
British Standard Specification for consumers’ electric 
supply meters. He pointed out that foreign and colonial 
purchasers would then know that if a meter complied with 
the specification it was the best obtainable ; while if con- 
sulting engineers and large purchasers also adopted it 
they would save themselves unnecessary work and inci- 
dentally help to keep down the cost of meters by avoid- 
ing a multiplicity of patterns. It was essential that a 
standard specification should be kept up-to-date, with 
fairly frequent revision. It should cover all points 
which ought to be specified in the interests of the makers, 
the purchasers, and the consumers, and be sufficiently 
rigorous to exclude all but the best articles. There might 
be purposes for which a cheap meter was useful, but it 
should be made clear that such meters did not comply 
with the British Standard Specification. The Institution 
should urge the Engineering Standards Committee to 
publish, as soon as possible, a revised and completed 
specification for electricity meters. 

THE idea seems still to prevail, states the Ironmonger, 
that an electric organ-blowing equipment is costly to 
install and maintain, and that when electric light is put 
into a place of worship the question of the organ blowing 
must be left over for a time. The organ-blowing plant, 
however, has been made the subject of special study, and 





a type has been evolved in which the elements are reduced | 


to the simplest and fewest possible. For years attempts were 
made to produce a type of blower in which the reciprocating 


; . | bellows were dispensed with and the motor direct connected 
trodden upon, the second being thrown out of action by | 
the action of the first step, so that anyone mounting | 


| can be usually reduced ; sometimes it will admit of the intro- | 


and in descending takes one off by treading upon the upper | 


step in the same way. The dial of the instrument is made 
to correspond with the seating capacity of the top deck, 
and a red line is drawn with the word “ full ** against the 
limiting number. In this way both the passengers and 
the conductor know how nearly the deck is full and when 
it is actually so. The indicating finger can be adjusted 
at will in case passengers descend at the front end of the 
car. 


THe Belgium Railway Administration has concluded 
the preliminaries in connection with the scheme for con- 
structing a reilway from Heppen, on the line from Moll to 
Diest, to Stockheim, on the Meuse near the Dutch frontier. 
According to The Times Engineering Supplement this line 
will traverse several mining concessions in the province 
of Limburg, and lead to Beverloo, Beeringen. Heusden, 
Houthaelen, Asch, Niel, and Lanklaer, crossing, by bridges, 
over the existing railways from Hasselt to Achel and from 
Hasselt to Maesyck. There will be no level crossings. 
Negotiations are shortly to be taken in hand between the 
Belgian Railway Administration and the Dutch State in 
order to arrive at an agreement regarding the extension 
of this line as far as Sittard across the German territory. 
Sittard is the junction of the lines from Maestricht to 
Ruremond and from Ruremond to Cologne, and the ex- 
tension would facilitate transport towards Germany and 
improve communication between Antwerp and her hinter- 
land. At Stockheim the new line will have connection to 
te Meuse to facilitate transport of coal by water. A 
sheme is also being considered for constructing a new 
railway from Beeringen to Gheel and from Genck to Bilsen 
in the province of Limburg. Schemes are also being con- 
sidered for improving communication between the Campine 
coalfield and Luxemburg, specially with Athus and the 
Briey basin. : 


_ THE last issue of the General Electric Review (New York) 
1s devoted to a consideration of electric traction. Mr. W. B. 
Potter, chief engineer, Railway and Traction Department, 
Says that the mercury arc rectifier in small sizes has 
proved so successful that with further development it 
1s probable the capacity of the rectifier will be increased 
and made suitable to meet railway requirements. The 
principal field of usefulness will doubtless be in sub- 
Stations, where, under favourable conditions, it would 
replace the rotary converter or motor generator set. 
There is also the possibility of rectifiers being used in 
connection with direct-current motor equipments on 
locomotives supplied with single-phase current. For 
steam railway electrification, with the present knowledge 
of the several systems and their possibilities, the choice 
seems to lie between the high-voltage direct-current 
System and the split-phase system, each of which will 
have its particular field of usefulness, with the probability 
that in the majority of instances the economic advantage 
will be in favour of direct current. Mr. J. A. Dewhurst 
egy out that by the beginning of next year there will 
jc twenty-eight railways using high-pressure 1200 or 
+400 volts direct current in the United States, The total 


route mileage will be 1946 miles. Seventeen of these 
routes are completely new, six were formerly, wholly 
or in part, worked by steam, three were worked single 
phase, and three at G00 volts direct current. 7 








| economy over gas, oil or hydraulic engines. 


toafan. The space for the blowing equipment in the average | 


organ is none too great. With the direct connected blower it 


duction of more “ trackers ’’ and additional playing pipes. 


What appeals so strongly to the clergy is the silent running | 


of the electric blower, and the control over the speed of 
the motor which the organist has. Of course, the strongest 
appeal which can be made for the electric blower is its 


becomes an investment in which the capital outlay is 
recovered, after a time, in the economies of operation. 
Many installations have already been put in, and reliable 
data can be obtained from them. 


IN a paper, entitled ‘“ Electrical Equipment of Gasoline 
Automobiles,’ read before the American Institute of 
Electrical Engineers by Mr. F. Conrad, the relative merits 
of various ignition devices are discussed and the use is 
advocated of an induction coil operating from a constant- 
potential circuit in connection with a device which will 
limit the current at low speeds and still permit sufficient 
current to flow at the higher speeds. A variable-contact 
device is used to operate the coil at its most efficient 
point, and this eliminates to a considerable extent the 
necessity of manual control of the firing point. This 
ignition system produces a spark no matter how slowly 
the engine is running over. A lighting generator for use 
on automobiles, it is stated, should be capable of supplying 
current equivalent to the average lamp load, when the 
car is running at a speed of fifteen miles per hour. The 
method of regulation advocated is a demagnetising series 
coil in the battery circuit, thus maintaining constant 
charging current. The lighting circuit is so connected 
that the current to the lamps will not pass through the 
series coil, thus tending to maintain a constant charging 
current independent of the lamp load. For starting 
purposes a starter separate from the lighting set is advo- 
cated and its characteristics are discussed. 


IN a paper read on November 25th before the Rugby 
Engineering Society on recent improvements in power- 
driven forging and stamping plant, Mr. W. Spencer gave some 
interesting notes on electric driving. Rows of stamps are 
most conveniently driven by a main shaft driven by gear- 
ing from a quick running back shaft provided with a fly- 
wheel serving as a pulley belt, driven by a motor fixed to 
the stanchions. With several stamps in a battery. the 
power required will be less than the sum of the powers 
for the separate stamps by a factor varying from 0.84 for 
two stamps to 0.47 for five stamps. The average horse- 
power taken by single drop stamps varies from 2 brake 
horse-power for a 3 cwt. stamp to 25 brake horse-power 
for a 100cwt. stamp. Compound-wound motors are 
recommended, wound so as to speed up by about 20 per 
cent. between the loaded periods; should shunt motors 
be used they should be 15 per cent. larger. Alternating- 
current motors either of the slip-ring or squirrel-cage 
pattern can be used. Motors should be protected against 
dust. Regarding compressed-air hammers, the author 
considers that their disadvantages when driven from a 
general supply of compressed air disappear when they are 
of the electrically-driven type, each with its own air-pump 
forming part of the apparatus. These may be driven 
through a paper pinion or a short belt and jockey pulley. 
The power taken varies from 3 brake horse-power for a 
}cwt. hammer to 35 brake horse-power for a 20 ewt. 
hammer. 


MISCELLANEA. 


AccoRDING to a contemporary, South Africa is steadily 
getting colder. From 1885 to 1892 the average tempera- 
ture at Durban was 81.3 deg., which fell to 79.7 deg. in 
1893-1900, and to 78.6 deg. in 1901-08. Similar declines 
in the mean temperature have been recorded at Kimberley 
and Buluwayo since 1897. At Cape Town the annual mean 
maximum temperature for 1881-7 never fell below 71.7 deg., 
while in 1902-8 it only rose above 70 deg. twice. 


Two electric furnaces are now in operation at Troll- 
hiittan, Sweden, producing ferrochrome from ores brought 
from South Africa and New Caledonia. Four grades of 
metal, containing 5, 64, 73, and 9 per cent. of chromium, 
are produced, the current used being 3-phase, 50-cycle. at 
a voltage varying between 45 and 60 volts. It is stated 
that the furnaces require 1700 kw.-hours per ton of metal 
reduced, and that the results so far obtained have been 
satisfactory. 


THE Rand Water Board has approved a scheme for 
securing an additional supply of water from the Vaal 
River. The work will take four years to complete, and is 
estimated to vost about £1,300,000. It is proposed to 
pump the water from the river in the vicinity of Vereenig- 
ing to the existing Water Board pumping station at 
Zwartkopjes, and from that point to pass it through pipes 
to balancing tanks and reservoirs already in use at the 
distributing centres. ; 


A COMMITTEE on building height restrictions in New 
York has reported that no building to be constructed 
should be more than eighteen storeys high, and should not 
have towers. Another drastic recommendation is that 
the city should be so apportioned that business buildings 
will not be put up in residential sections, and that certain 
businesses should be confined to certain sections of the 
city, says the New York Tribune. The members of the 
committee contend that buildings of great height hurt 
rent values both in tall buildings and in neighbouring 
structures. 


A QUESTION which must often have occurred to engineers 
who have followed with any minuteness the construction 
of the Panama Canal, and who have noted the enormous 
outlay which has been necessary upon machinery and 
equipment plant is, “‘ What will become of all this costly 
equipment when the Canal is once completed?” A 
partial solution of the problem has now been afforded by 
the announcement that a large portion of the Canal 
machinery and equipment when finished with will be 
sent to Alaska for use in railway and dock construction 
and coal mining. Already the Isthmian Canal Commis- 








The proposal | 





| sion has been asked to supply the United States Senate 
| with information showing as nearly as possible the amount, 
| character and value of construction machinery and mate- 
rial which will be available on the completion of the 
| Panama Canal. 


| Srr Wrirtam Crookes, who has been experimenting 
| for some months in the preparation of eye-preserving glass 
for spectacles, stated the results of his researches at a 
meeting of the Royal Society held recently. He said his 
principal object was the preparation of a glass which 
would cut off the extreme heat rays that were so injurious 
| to the eyes of glass workers in producing cataract, and at 
the same time he had attacked the problem from the ultra 
violet and the transparency points of view. He had 
| succeeded in preparing glasses which cut off over 90 per 
cent. of heat radiation, which were opaque to the invisible 
ultra-violet rays, and were sufficiently free from colour 
to be capable of use as spectacles. But he had not been 
| able to combine in one specimen of glass these three 
desiderata in the highest degree. The ideal glass which 
would transmit all the colours of the spectrum, cutting 
off the invisible rays at each end, was still to be discovered. 
As far as transparency, however, was concerned, it would not 
be an unmixed advantage for the sought-for glass to be 
quite clear and colourless. 

A SPECIAL report of the General Purposes Committee ° 
of the Brighton Town Council on the subject of the pro- 
posed railless electric traction, with double-decked cars, 
was issued last Saturday. The Hove Town Council asked 
that the system should be first tried on a test route in order 
to put beyond all doubt its suitability to the conditions 
of the local traffic, which are different from those obtaining 
in the districts of England where railless electric traction 
has been installed. The General Purposes Committee of 
the Brighton authority considers such a course unnecessary . 
and recommends an experiment with the system on the 
London-road, a busy thoroughfare north of the town. 
For the purpose of the experiment it is proposed to hire 
a double-decked car which has been experimentally running 
at Leeds. Both Hove and Brighton have acquired powers 
for railless electric traction. Hove objects to the under- 
running or pole system of equipment, which Brighton has 
decided to adopt, and questions the suitability of the 
double-decked car, for which the latter authority has 
obtained the sanction of the Board of Trade. Inter-running 
power over the adjoining systems would be essential to the 
success of both. 

MANUFACTURERS in the textile towns, states the Journal 
of the Royal Society of Arts, are entitled to pose as reformed 
characters in the matter of smoke production. In the 
outer areas where no stringent by-laws have been adopted, 
there are still chimneys that emit foul smoke ; but it is 
not solely the whip of the smoke inspector that accounts 
for the amendment in the cities. Desire to economise 
fuel, expressed in the installation of expensive furnace 
plant, has served the purpose of curtailing both coal 
bills and smoke. Filth in the air is not equally hurtful 
to the interests of all textile manufacturers, but it is 
seriously prejudicial to those who put forth white goods, 
and it has been given as one of the reasons why Manchester 
has not become a second Lyons in the production of 
delicate silk goods. Smoke and dust have driven some 
city. finishers of white goods to considerable expense 
in filtering the air entering their works, and, as filtering 
is only partially effective, money is continually spent in 
the effort to keep all standing goods covered up. Dirt 
is never an advantage in textile work, and the industry 
must have much more to gain than lose from the new 
effort to purify the town atmosphere in which Mancheste 
is taking a leading part. 
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ELECTRIFICATION OF THE MONT CENIS LINE ; 

( For description see page 643) t 
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Fig, 11—SHARP BEND AT OULX Fig. 12—FEEDER CABIN AT BUSSOLENO 
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Fig. 13—-SWITCHBOARD IN BARDONECCHIA SUB-STATION Fig. 14—BARDONECCHIA ROTARY SUB-STATION 















































Fig. 15—-BARDONECCHIA STATION Fig. 16—-STEEL POLES Fig. 17—PRIMARY TRANSMISSION LINES 
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A Huge Generating Station for London. 


THE report of the Board of Trade respecting the 
proceedings under the Electric Lighting Acts, 1882 
to 1909, which was published a few months ago for 
the year 1912, included within the brief space of 
five lines a notification of the grant of a provisional 
order to the County of London Electric Supply 
Company for the urban districts of Romford and 
Tilbury and the rural districts of Orsett and Romford. 
Although the application for these powers and the 
announcement of the sanction of the order passed 
almost unnoticed at the time, it has since become 
known that it is specially in connection with this 
order that an attempt is to be made to shape the 
course of the future development of electricity supply 
throughout the whole of London. As is generally 
well known, the period of forty-two years of the 
existing concessions which are held by most of the 
supply companies in London will expire in 1931, 
when the London County Council, to which the 
powers of purchase formerly held by the Borough 
Councils were transferred by the London Electric 
Supply Acts of 1908 and 1910, will have the right 
of expropriation on giving three years’ notice. Exclu- 
sive of the electricity works owned by various Borough 
Councils, all the company undertakings concerned 
must be acquired simultaneously, but if the option 
is not exercised in 1931 the County Council will still 
have the right of purchase at recurring periods of 
ten years. As to those undertakings which, apart 
from the Borough Council works, cannot be directly 
expropriated by the County Council, it is necessary 
to mention in the first place portions of the enter- 
prises of the Charing Cross and City of London 
companies, which can be acquired by the City Cor- 
poration in 1915 on six months’ notice being given. 
But if the Corporation abstains from availing itself 
of the privilege, as seems highly probable, the powers 
of purchase will be merged into those of the County 
Council. There is, however, this difference between 
the other companies and the two city companies. 
Whilst the “ fair market value at the time of purchase” 
will have to be paid for the former by the County 
Council “ without any addition in respect of com- 
pulsory purchase or goodwill,” special terms are to 
be given with regard to the two undertakings in the 
City, as they could not otherwise be taken over until 
dates later than 1931 on the terms which are applicable 
to the other companies. A second exception relates 
to Camberwell, where the Borough Council has the 
right to acquire a portion of the undertaking of the 
County of London Company in 1927, whilst in the 
following year the Lambeth Borough Council will be 
able to expropriate the South London Electric Com- 
pany in so far as it refers to that borough. It is 
necessary to bear these facts in mind to appreciate 
what follows. 

Some time ago an effort—perhaps the only one of 
its kind—was made to take advantage of the powers 
conferred upon the companies a few years ago to 
become associated with one another in furnishing 
a supply of electrical energy, subject to the approval 
of the Board of Trade. The endeavour was made 
by two companies, and was carried into effect, but 
legal proceedings resulted, and there has, conse- 
quently, been no encouragement for further attempts 
of the kind, at all events in so far as is generally 
known. In the face of the apparent failure of 
co-operation between the many interests under the 
existing law, the difficult systems of supply and 
varying voltages, and the high cost of production 
incidental to the operation of many comparatively 
small stations, the County of London Company and 
other companies have devised a scheme for the con- 
sideration of Parliament which aims at the complete 
transformation of the electricity supply business and 
the placing of it on a basis similar to that which 
prevails in Paris, Berlin, and Chicago in so far as 
production on a large scale is concerned. The pro- 





visional order granted to the County of London 
Electric Supply Company in 1912 included a site 
of 23 acres of land between Barking Creek and the 
border of Dagenham, which has recently, it is reported, 
actually been acquired. On this site it is proposed 
to build a huge generating station. To carry 
out this scheme a Bill — for the introduction 
of which in the ensuing session of Parliament per- 
mission is sought by the County of London Company 
alone, or in association with other companies—pro- 
poses to authorise the promoters to enter into and 
carry into effect agreements, whether conditional 
or otherwise, with the County Council for the post- 
ponement of the date at which the Council may 
proceed to purchase the undertakings or parts of 
the undertakings of the supply companies, and to 
vary the terms and conditions under which they 
may be expropriated. Having regard to the revolu- 
tionary nature of the proposals and the fact that the 
County Council stands in the position of the prospec- 
tive owner of the greater portion of the electric 
lighting business in London in about eighteen years 
from the present time, as already explained, the 
promoters of the Bill would have been well advised 
if they had approached the County Council in the 
first instance. To assume an attitude of opposition 
towards the County Council—and opposition is 
certainly offered by the Bill to the existing powers of 
the central administrative body—is scarcely calcu- 
lated to pave the way towards a friendly agreement, 
if such an arrangement is possible between private 
enterprise and the Council. But if the aim of the 
promoters is to seek to compel the County Council 
to declare its policy with regard to the future develop- 
ment of electricity supply, and if they are successful 
in achieving this object, the electric lighting com- 
panies will know where they stand and whether they 
will or will not be able to form a powerful combination 
for the more economical generation of electrical 
energy in a few huge stations and for the distribution 
of light and power at cheaper rates to the public 
from the existing stations, which would be distributors 
in the future. They would also have a guarantee 
that a longer life would be assured to amalgamated 
private enterprise, and at the same time be able to 
ensure reasonable return to investors on the consider- 
able amount of additional capital which would be 
required in order to bring the scheme to a successful 
issue. It is, however, a debatable question as to 
whether the present County Council would be willing 
to renounce its rights for a further period of years 
after 1931, or whether it would at the present time 
undertake to bind its successors in office in from 
fifteen to eighteen years hence. If, however, the 
promoters of the present scheme are in earnest their 
first duty should be to endeavour to become friendly 
with the County Council, as it seems improbable that 
Parliament, as at present constituted, would over- 
ride the wishes of the Council. 

If success can be accomplished in this direction— 
and success would be facilitated by offering the 
Council a share in the future profits, as in Berlin 
and Chicago, to say nothing of the amalgamated 
scheme which has now centralised electricity supply 
in Paris in the Compagnie de Distribution d’Electricité 
—a great step in advance will have been taken 
towards securing that degree of centralisation of 
production which is so urgently needed both in the 
interests of the companies and the general body of 
consumers throughout London. 


Railways and the Board of Trade. 


CONFIDENCE in the omniscience of bodies appointed 
by the State is a quality commonly found in all 
communities, and is probably not less marked 
amongst Englishmen than amongst men of other 
nations. It has sprung, no doubt, from the knowledge 
that such bodies are, as a rule, unbiassed; they 
have no personal objects to serve; they are un- 
influenced by commercial questions; they have 
frequently access to information that is withheld 
from the general public ; and they are known to have 
acquired a volume of facts which should assist them 
in coming to aright and proper decision. In this 
country no body of the kind enjoys a higher reputation 
than the Board of Trade, which is entrusted with the 
handling of a great many diverse subjects, and is 
expected, when it dees make a recommendation or 
give advice, to do so with the weight that is lent it 
by its high authority, by its independent position, 
and by the knowledge which is believed to be the 
prerogative of its servants. 

Amongst many other things the Board of Trade 
has the railways of the United Kingdom under its 
watchful eye. It. sees to everything that affects the 
public safety, and, although it has no power to 
enforce changes, it can withhold its approval of new 
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lines or extensions and make its power felt in various 
ways. After all serious accidents of recent years 
there has been an outcry against this system. People 
who are unthinking believers in authority call 
clamourously for the exercise on the part of the 
Board of Trade of absolute powers. They are not 
content that the Board should be able to recommend ; 
they desire to see it able to enforce. It may be said 
safely that in the majority of such cases it is because 
the railways have not adopted some pet hobby of 
some section of the public, be it automatic couplings, 
or electric train lighting, or automatic train stops, 
or fire-fighting material in every compartment, 
and so on, that the outcry is heard. The belief 
of these good people in the wisdom of the Board of 
Trade would vanish if the Board, once given the 
power, refused to enforce the schemes they hold dear. 
For example, Mr. J. H. Thomas would like to see 
the Board: invested with absolute powers if it would 
but use them to compel all railways to adopt devices 
which would relieve the driver and firemen of re- 
sponsibility for attention to signals; whilst one or two 
newspapers, if we may judge from their editorial 
columns, would like to see the Board in a position to 
bid the railways spend immediately six or seven 
million pounds in replacing gas by electricity for 
carriage lighting. If neither of these things was 
done the parties who had placed the authority on 
the Board would be the first to accuse it of laxity. 
But we find ourselves wondering sometimes if Mr. 
Thomas and others who would like to see the Board 
given absolute power, ever consider on whom, if an 
accident happened in spite of the adoption of such 
recommendations, and accidents unquestionably 
would jhappen, the responsibility would rest ? 
Mr. Thomas has taken it away from the driver 
and firemen, but if the automatic plant fails 
someone is to blame, and the fault has to be laid 
on another man’s shoulders. Is it not better, 
we ask, to make the driver and firemen respon- 
sible for their train than to take their charge out 
of their hands and give it to a man who has a 
far less immediate interest in it? Yet this 
is what we should do if we adopted the auto- 
matic control of engines. The driver and firemen 
would no longer keep a keen look-out on their signals 
being confident in the belief that the automatic gear 
would pull them up in the event of an error on their 
part, and when an accident did happen, as it surely 
would, they would hold themselves exonerated from 
blame by the apparatus, whilst the man in charge 
of the latter would find a score of persons and causes 
to relieve him of his responsibility. Furthermore, 
if the automatic control had been fitted by command 
of the Board of Trade and had passed its inspectors 
and received its approval, would it be fair to put the 
blame on a railway company which had adopted the 
system under protest? Under such circumstance 
the Board of Trade would be rightly held responsible 
for the accident. Would it, then, pay compensation 
for casualties and repair the broken stock of the 
companies ? Such a measure of responsibility cannot 
be borne by a body of the land. Under State 
ownership it would be the natural order of things ; 
but it is equally certain that under State ownership 
there would be as much hesitation to adopt changes 
as there is now. In urging the gift of absolute power 
to the Board of Trade, it is forgotten that the Board 
is not an infallible body. Its inspectors have an 
intimate knowledge, we believe, of the working of 
railways, but they cannot be familiar with the inner 
details of management, and they do not stop to con- 
sider the cost of the changes they recommend. They 
say, no doubt rightly, that their affair is only to think 
of the safety of the public; the matter of cost is a 
matter between the companies and their patrons. 
But under such circumstances recommendations are 
bad enough, and commands would be worse—not only 
for the companies, but forthe public. Recommenda- 
tions are bad enough because the public is apt to believe 
that what the Board of Trade inspector says is right, 
and it holds the railways guilty if the recommenda- 
tions are not adopted. Commands would be worse, 
because the companies would find themselves obliged 
to undertake changes which would cost them enormous 
sums, that would have to be made up by the 
public if the companies were still to pay their way. 
As things are the inspectors do not hesitate to make 
recommendations, because they know that if, for any 
reason, financial or other, the companies find it 
impossible to adopt them, they will be disregarded ; 
on the other hand, if the inspectors had full powers 
they would fear to use them from the dread of saddling 
the railways with a burden impossible to be borne. 


Hence, whilst the Board of Trade is what it is, 
and whilst the railways are private property, it is 
better for all parties that the control should not be 
augmented ; we are better off with recommendations 


will emerge from the Commission which is now 
sitting it is impossible to say, but if it does it must be 
exercised by a body with a wider knowledge than the 
inspectors of the Board of Trade possess. Such 
powers as it may be given must not be wielded by 
single men, as at present, but by some Commission of 
men which has the combined knowledge of all its 
units, and can give orders only after they have 
received mature consideration from all points of view. 
Such a body would have to combine, as Mr. W. R. 
Lawson says, in a book recently published, “ the 
authority of the Cabinet and the House of Commons 
with the professional qualifications of the Railway 
Commissioners and the Board of Trade. Its decisions 
should be such as the whole country would accept 
with confidence, and to which public opinion would 
enforce obedience on both sides.” We have grave 
doubts that such a body could ever be constituted, 
but until such an all-wise commission comes into 
existence it is better to leave the management of the 
railways in the hands of the companies. 








THE PHYSICAL SOCIETY'S EXHIBITION. 

THE ninth annual exhibition of electrical, optical, 
and other physical apparatus, promoted by the 
Physical Society of London, was held on Tuesday 
afternoon and evening of this week at the Imperial 
College of Science and Technology, South Kensing- 
ton. With many of the exhibits the engineer has 
but an indirect association, and in what follows we 
have attempted to indicate briefly the nature and 
duties only of a few of those likely to interest him. 

Among several instruments shown by the Cam- 
bridge Scientific Instrument Company, Limited, 
two—the Ripograph and a set of crack micrometers 


—<<$ —$——— 
in the centre limb, since, as is well known, it is balanced 
by the pressure due to the mean height of liquid jy 
the two other tubes plus the air pressure. 

The inclination of the aeroplane in the fore-and.-aft 
direction is measured and recorded photographical}y, 
on the same band of paper as that mentioned aboye, 
The shadow photographed is that of a column of 
liquid contained in a glass tube bent into the form of 
& square and carried vertically in a fore-and-aft plane, 
As the aeroplane tilts the liquid rises or falls in one 
of the vertical limbs by a proportionate amount 
from which, and a knowledge of the distance het ween 
this limb and the paper, the angle of tilt can be deter. 
mined. 

The velocity of the air past the aeroplane is deter. 
mined by means of a Pitot tube of the type used at 
the National Physical Laboratory. The shadow cagt 
by the column of liquid in the recording limb is, as 
for the first two measurements, photographed on 
the roll of bromide paper. 

The remaining six items are recorded on the same 
roll of paper—but not photographically—so that at 
the end of the flight all nine quantities are presented 
on a continuous sheet. The levers operating the 
wings, elevators, and rudders are coupled up by 
means of suitable wires to three recording pencils 
bearing against the paper surface in such a way that 
every movement made by the pilot is noted. To 
measure the transverse inclination of the machine a 
see-saw lever equally weighted at the end of each arm 
in such a way as to give it a long period of vibration 
is carried on ball bearings. From beneath the centre 
of the lever a short arm depends and carries a small 
bob at its end. The arrangement may, in fact, be 
described as a T with a very short vertical limb and 
pivoted at the junction of the two lines. — It is equiva. 
lent to a pendulum, short in length but with a long 
period of vibration. The inclination of this * pendu- 
lum” is recorded in a simple way by means of a pencil 


bearing against the paper roll. The objection to 











—seem to call for particular mention. The Ripo- 
graph, a general view of which is given in Fig. 1, 
is an aeronautical instrument designed to measure 
and record nine different quantities simultaneously 

when carried on an aeroplane in flight. The instru- 
ment exhibited was made for Vickers Limited and 
is a copy, with additions, of one designed and made 
at the Royal Aircraft Factory. The quantities 
recorded are the height and longitudinal inclination 
of the aeroplane, the velocity of the air, the positions 
of the control levers for the wings, elevators, and 
rudders, the transverse inclination of the machine, 
the time, and the engine revolutions. Taking these 
quantities in the order given, we notice first of all, 
an ingenious method of getting the altitude of the 
aeroplane by means of the barometric principle. A 
small Dewar flask is provided in the box-like casing 
containing all the other measuring and recording 
devices, and in this flask atmospheric air at the 
ground -level pressure and temperature is trapped 

just before the flight commences. The cork of the 
flask is connected by a tube with one limb of a mano- 

meter containing a coloured liquid. As the aeroplane 
rises the pressure in the Dewar flask pushes the liquid 
column upwards against the reduced pressure of the 
surrounding air until a balance is obtained. The 
height of the liquid column is a direct measure of the 
altitude reached by the machine, and is recorded by 
means of the shadow thrown by it on a continuously 
moving band of photographic bromide paper. The 
manometer used may be described as a U tube pro- 

vided with a third limb halfway between and parallel | 
with the other two. The centre limb is connected | 
to the Dewar flask, and it is the liquid column in this 
limb that is photographed. The two other tubes 
are open to the surrounding atmosphere. In this 
way rolling of the aeroplane in the plane of the | 





than commands. Whether some new kind of control 


manometer does not affect the height of the column 





screw with a round point. 
ing consists simply of adjusting the screw until the 








Fig. i—THE RIPOGRAPH 


using a simple pendulum for the purpose is simply that 
with any length which conveniently could be used 
the period of vibration would be so short as to record 
every little tremor and sway of the machine. It 
might, too, quite easily synchronise with, say, the 
beat of the engine. 

Time is recorded on the paper by means of a clock, 
which makes contact and pricks the paper four times 
every minute. The engine revolutions are counted 
in a similar manner by means of a reduction gear 
which makes contact once for every hundred revolu- 
tions of the engine. 

The second exhibit of the Cambridge Company 
in which we were particularly interested was the 
crack micrometer. This, or rather these—-for there 
are three of them—is a device for measuring the pro- 
gression of cracks in buildings and has, we under- 
stand, been developed particularly for use at St. 
Paul’s in connection with the cracks about which 
much was heard some little time ago. The devices 
employed are shown in Fig. 2,and consist of a gauge 
and three micrometers A, B, and C. Two case- 
hardened steel pins ground truly circular to a dia- 
meter of 15 mm. are cemented into holes chipped in 
the wall, one on each side of the crack. They are 
set as nearly as possible parallel and_ horizontal, 
although accuracy here is not material to the accuracy 
of the subsequent measurements. While the cement 
is setting the pins are clamped in fixed relationshi) 
to one another by the gauge shown in the upper part 
of our engraving. This gauge is afterwards removed. 
The first micrometer A is intended to determine 
whether the crack is opening or closing. Two 
indented V’s on its base fit on to one of the pins. 
At the other end the body carries a micrometer 
The operation of measur- 


point just contacts with the second pin when the 
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—— 
device asa whole is swung round the first pin on the V's. 
In order that the same point on the second pin may 
always be struck the body of the device is made to 
pear against a shoulder on the first pin sunk almost 
flush with the wall. | The micrometer wheel reads 
to one five-thousandth of a millimetre, and it is 
really surprising, as we ourselves noticed, how sensi- 
tive ‘the sense of touch becomes with such a device. 

The second gauge 1s simply a spirit level, and is 
laid across the tops of the two pins. One end is 
ted by a micrometer screw until the bubble is 


adjus ; Bsc ae 
at the centre. Here, again, the device is pressed 


ast the collar’on the first pin to ensure constancy 


agail - ° 
of position. This micrometer enables us to deter- 
mine whether the wall as a whole is tilting in the 


neighbourhood of the crack or whether one side of 
the erack is rising or falling relatively to the other. 
It does not enable us to discriminate between which 
of these two occurrences has taken place. To do so 
four pins, two on each side of the crack, would be 
required. If the movement has been a pure tilt as 
awhole, all four pins, if originally in line, will remain 
in line. If the movement has been a shear or, to 
speak geologically, a fault, the pins will no longer be 
in line. We understand that an instrument of this 
description has been in use on the floor of St. Paul’s 
Cathedral for some little time. Like those we are now 
describing, it was made by the Cambridge Scientific 
Instrument Company, Ltd. 

The third micrometer records any outward or 
inward movement of the wall on one side of the 
crack relatively to that on the other. ‘The ends of | 
the pins are spherical, and with t he device on one of | 
the pins the micrometer screw is adjusted until one | 
of the two arms shown on the body just makes contact | 





with the end of the second pin. Here, as in both pre- 
ceding instances, the body of the device is, during the 
measuring process, held against the shoulder of the 
pin on which it rests. Two arms are provided in | 
order that the gauge may be transferred from one | 
pin to the other. 4 : | 
By comparing a series of such readings taken | 
consecutively from a given pair of pins we can get 


is used in pianos, can be obtained with tensile strengths 
up to about 170 tons per square inch, and we are 
almost prepared to say that could such wire be drawn 
down as fine. as 15 microns the strength would be 
in excess of 350 tons. Nevertheless, the metal 
exhibited on Tuesday has certain distinctly interest- 
ing and valuable properties. At present its chief 
use is for metallic lamp filaments. It is also being 
employed for contact breakers and, generally, as a 
substitute for platinum, with which metal it competes, 
we are told, very favourably, indeed, in price. Tt is 
to be noted, however, that, unlike that of platinum, 
its coefficient of expansion is not the same as that of 
glass. As for its manufacture, we could gather very 
little, as naturally the process is being kept secret. 
We believe, however, that the ore used is Wolframite 
or Scheelite from Cornwall or the Straits Settlements, 
and that the steps in the manufacture include the 
powdering and cleaning of this ore, the making of a 
lotion of ammonium-tungstate, the production of 
tungsten trioxide from this, and from this trioxide 
the production by mechanical treatment of the metal 
in a fluffy form. This metal powder is afterwards 
consolidated into sticks solely by means of hydraulic 
pressure. To the engineer the drawing down of these 
sticks into wire of 12-15 microns—a micron is one- 
thousandth of a millimetre—-is, however, a process 
of still greater interest than those associated with 
the production of the metal, but on this matter we 
have no information whatever. 

Other exhibits of an interesting engineering nature 
were an optical indicator suitable for use with high- 


| speed internal combustion engines and an arrange- 


ment for studying the spectrum of a burning explo- 
sive mixture at different stages of the combustion. 
These were shown by Dr. W. Watson. Something 
has already been heard of the indicator. It follows 
the more or less familiar lines of the usual optical 
instrument and has been used successfully on engines 
running up to 1600 revolutions per minute. Dr. 
Watson’s other exhibit consisted of a small internal 
combustion engine, in the cylinder wall of which a 
little quartz window was arranged. Through this 

















Fig. 2—CRACK 


a good knowledge of how the erack is developing at | 
the point in question. Naturally one point is rarely 
enough, so that each crack will have several pairs | 
of pins at different levels. When the pins are not 
required for purposes of measurement they are pro- 
tected by means of brass caps lined with felt. 

An interesting exhibit of quite another character 
was that shown by Duram Limited, of London and 
Hanwell. This consisted of metallic tungsten pre- | 
pared and treated by certain special processes. The | 
product is claimed to have a 99.99 per cent. purity, | 
and has been given the trade name of Pladuram | 
metal, Tungsten is ordinarily regarded as a hard | 
brittle metal, yet on the stand it was shown in the | 
form of spiral springs, which were, so far as we could see, 
im no outward essential different from similar springs 
of steel wire. It is, too, claimed to be non-corrosive | 
in all acids and alkalies, whether hot or cold, although 
we gathered that it is soluble in hydrofluor-nitric 
acid and in fused nitrates, nitrites, and peroxides. 
Some data concerning its physical and other pro- 
perties may be given in tabular form, as by these | 
figures the peculiarities of the metal will be best seen. | 

Density, cast, 18; forged, 21. 

Tensile strength, hard, 350 tons per square inch. | 

Tensile strength, soft, 230 tons per square inch. | 

Hardness (Mohs’ scale), 8. 

Melting point, 3075 deg. Cent. 

Boiling point, 3700 deg. Cent. 

Thermal conductivity, 0.355 cals. 

Specific heat, 0.0358 cals. per gramme. 

Resistance, hard, 6.2 microhms per c.c. 

Resistance, soft, 5.0 microhms per c.c. 

Temperature coefficient, 0.0051 ohms per deg. to 
170 deg. Cent. 

In connection with the tensile strengths given 
above It 1s to be explained that they were taken from 
wire 15 microns in diameter, and that the figure 
Ziven opposite “hard” is that obtained by testing 
= wire as drawn, while that opposite “soft” is 
Obtained after the wire is annealed. The strength 





ee certainly remarkable, but it is utterly wrong to 
ng that the material is ten times as strong as steel, 
’s we overheard one visitor to the stand remarking. 





S yey a eae e 
Special qualities of tempered cast steel wire, such as 


MICROMETERS 


window the spectrum of the burning gases could be 
studied, and as the window was slidable in the direc- 
tion of the stroke the development of the explosion 
as analysed spectroscopically could he followed from 
ignition to release. 

A means for mitigating the dazzle caused by motor 
car headlights was shown by Messrs. C. C. Paterson 


| and B. P. Dudding, of the National Physical Labora- 


tory. There are, of course, several well-known non- 
dazzling lamps on the market, but in this case the 
interest of the arrangement lies in its simplicity. In 
front of the acetylene flame a semicircular black plate 
was fixed so as just completely to obscure the naked 
flame from a person standing in the beam of light. 
Just behind the flame—that is to say, between it 
and the mirror at the back of the lamp—a smaller 
black plate, approximately a quadrant, was arranged 
so as to cut off those beams of light reflected by one- 
quarter of the mirror—the upper left-hand corner as 
seen by a person approaching the light. Drivers of 
vehicles or pedestrians coming towards the car on 
their own side of the road are thus illuminated to 
a height of 3ft. or 4ft. from the ground, whilst no 


| direct or reflected light meets and dazzles the eyes of 


such persons. 








LITERATURE. 


Determinative Mineralogy. By J. Volney Lewis. 
8vo, pages 5}in. by 8in., v. and 151. New York: 
John Wiley and Sons. London: Chapman and 

“Hall. Cloth 6s. 6d. net. 


| Tus book sets forth in a clear, concise, and systematic 


manner information by which the identity of a mineral 
can be readily determined ; that, anyway, has been 
the case in the trials we have made, when the mineral 
in question was mentioned, but of this more later. 

The author regards the chemical characters of the 
minerals as the most important, and the dry 
methods as preferable for the purpose to those 
ascertained by the more elaborate wet methods. 
Most people in the know will quite agree with this 





decision. Short and clear descriptions of the appara- 
tus, materials, and methods of blow-pipe operations 
are given, and are accompanied by illustrations, 
as well as tables, to assist in the diagnosis of any case. 
Then follow twenty pages treating of the reactions of 
certain of the elements arranged alphabetically, to 
which succeed a few pages on crystallisation—good, 
but perhaps too succinct ; a glossary; and a table 
of the elements. Then comes the chief feature of the 
book—tables in which the properties determinable 
from the directions given in the book are sys- 
tematically arranged so that by following the 
instructions for their use the name of the mineral 
under investigation may be ascertained. A list of 
minerals classified according to crystallisation, lustre, 
and hardness is included, whilst a general index and an 
index of minerals bring the volume to a close. The 
chemical] matter is somewhat elementary in character, 
but that is no detraction. The crystallographical 
information presumes too much knowledge on the 
part of the average searcher for such information 
as the volume supplies, but the reference to Dana’s 
books is a commendable feature, and to some extent 
atones for the brief treatment of this section. There 
are included in the hook, according to the author— 
and we do not assert anything to the contrary— 
many more minerals than are described in current 
text-books. But the whole class of fuel and allied 
minerals (except graphite) seems to be omitted ; 
not even jet, for instance, is there. Then of some 
materials that happen to be on our table “ menilite ” 
is a determining factor in one case and “ elaterite’’ in 
another, but neither is given in the book ; indeed, it 
was to these we were referring at the commencement 
of this notice, but they may be regarded as excep- 
tional—in fact, take it all together, the author has 
carried out his object very well and has given us a 
useful book. 
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OBITUARY. 


DAVID BELL. 


By the death on December 11th of Mr. David Bell, of 
Glasgow, the Clyde and the country generally have lost 
a valuable repository of information on all phases of the 
early story of navigation by steam. Mr. Bell, who was 
in his 74th year, was in youth and early manhood confiden- 
tial draughtsman to Mr. Robert Napier, the famous ship- 
builder, and assisted him in preparing estimates for new 
ships, accompanying him on many business journeys. 
After the works of Robert Napier and Sons, Govan, 
changed hands, Mr. Bell—in the year 1877—entered into 
partnership with Messrs. R. T. Napier and Henry M. 
Napier, grandsons of Robert, and with Mr. W. Shanks, 
who had also served with the Napier firm, in establishing 
the shipyard of Napier, Shanks and Bell at Yoker. Fol- 
lowing upon the reconstruction of this firm in 1898, Mr. 
Bell joined the staff of the Clyde Shipbuilders’ Association, 
and since that time, up until the day of his death, was a 
confidential and trusted official of that body. 

Throughout his whole life Mr. Bell was closely asso- 
ciated with shipbuilding and marine engineering, and took 
a keen and thoroughly discriminating interest in the many 
developments in the science and art of these industries. 
He possessed not only a most retentive memory as to 
events and individuals, but extensive stores of well-authen- 
ticated records bearing on the design and construction of 
early steamers, from the Comet downwards. He was very 
frequently consulted by inquirers into the story of early 
steam navigation, and when the Comet centenary cele- 
brations of last year were being organised in Glasgow, he 
was asked to become a member of the Committee. He 
took a special interest in the organisation of the centenary 
exhibition held in the Glasgow Museum and Art Galleries, 
and in the movements which resulted in the erection of 
a memorial to John Robertson, the engineer of the Comet, 
and of a monument erected some time earlier at Robert- 
son’s native village of Neilston, Renfrewshire. He 
collaborated with Mr. David Dehane Napier in the pro- 
duction last year of the volume entitled “‘ David Napier, 
Engineer: 1790-1869,” supplying an introduction to the 
short autobiography therein, in which he gave the prin- 
cipal facts in the early story of steamship building, and 
also a number of invaluable notes and much matter 
relating to the subject of the autobiography, who, as is 
well known, was the elder and in some respects the more 
notable of the two brothers. 
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100-TON ELECTRIC OVERHEAD TRAVELLING 


CRANE 


THOMAS BROADBENT AND SONS, LIMITED, HUDDERSFIELD, ENGINEERS 


bs a hime. hk 


ELECTRIC OVERHEAL . TRAVELLING 
CRANE. 


An electric overhead travelling crane of 100-ton capacity 
was some time ago supplied by Thomas Broadbent and 
Sons, Limited, of Huddersfield, for the Clarence Steel 
Works, of Dorman, Long and Co., Limited, Middlesbrough. 
The crane, which is illustrated in the accompanying 
engravings, is fitted with two independent crabs running 
upon separate tracks, the main crab for lifting loads of 
100 tons, being mounted on the top of the two main girders 
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The girders, which are designed to maintain the maxi- 
mum load at their centres without permanent deflection, 
were so proportioned that the stress per square inch should 
not exceed 5 tons when fully loaded. The steel used 
throughout their construction was of Siemens Martin 
open-hearth quality, having an ultimate tensile strength of 
between 26 and 30 tons per square inch, with an elongation 
of at least 20 per cent. in a length of Sin. The end carrie ‘es 
which are of box section, are constructed of mild steel 
sectional material riveted together. The girders rest on 
the end carriages, and are attached to them by turned and 
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100-TON OVERHEAD TRAVELLING CRANE 


of box web section, whilst the auxiliary crab, for lifting 
loads of 25 tons, travels on rails fixed to the bottom 
members of one of the main girders and one of the auxiliary 
girders of box lattice section, the crab travelling between. 
An additional auxiliary girder of single lattice section is 
fitted on the opposite side for carrying the longitudinal 
motor and driving gear, and both these outer girders are 
cross braced to the inner girders along their entire length. 
This arrangement has been adopted not only to give 
rigidity both laterally and vertically, but also to afford 
support for a perforated steel platform plate. 


fitted bolts and supplemented by large gusset plates. 

There are two compensating trucks at each end of the 
crane, so as to ensure an equal distribution of the load 
along the track. These trucks are formed with forged 
steel sides, having a centre pin carried by steel castings 
attached to the inside of the end carriages. Each com- 
pensating truck has two travelling wheels turned on tread 
to ensure smooth running and freedom from cross winding. 
The centres of the wheels are of cast steel, and they have 





| 


FLA so 


/ 


they areghored for and fitted with Stauffer lubricators 

The main crab consists of an open box section steel 
frame built up of steel sectional material, braced, stiffened 
and riveted together. Doubling plates are riveted to the 
top and underside of the frame, and planed to a true 
surface for receiving the angles and other fixings. It js 
mounted on eight single-flanged track wheels turned on 
the tread so as to be of equal diameter. These track 
wheels are fitted to fixed steel axles, which are bored and 
fitted with Stauffer lubricators. There are two main hoist- 
ing drums of east iron, turned and grooved spirally with 





right and left-hand grooves to receive the steel wire rope, 
both ends of which are wound upon the drum at the same 
time, so that the hook may remain in the central position 
between the girders throughout the entire lift. A steel cross 
beam carries the top compensating pulley. There are 
eight falls of rope on each barrel The auxiliary crab also 
consists of box section steel frame of similar construction, 
and is mounted upon four double flanged steel track wheels. 
The various motions are driven by spur gearing, the 
first motion in each case being totally enclosed in dust and 
oil proof casings. The hoisting and cross traversing 
motors and gear are attached to the crab framework by 
turned and fitted bolts. As the whole of the gearing is 
mounted on the top of the framework, any of the shafts 
may be removed without threading. Each hoisting gear 
is provided with a device to prevent either over winding 
or over lowering. This automatically breaks the circuit 
when the hook has reached a predetermined point in hoist- 
ing or lowering. Simultaneously with the interruption of 
the supply of electrical energy a solenoid brake is auto- 
matically applied. 
The gear wheels and pinions are of steel, and have their 
teeth machine cut from the solid. The teeth have involute 
curves. All pinions are of forged steel, and, where possible, 
have been forged solid with the shaft. The longitudinal 
motion is operated by a separate motor driving through a 
slipping clutch and spur gearing, a steel cross shaft running 
the entire length of the main girders. The shaft is fixed 
on the platform side of the crane above the platform level, 
and receives its motion at or about the centre of the span, 
so as to equalise the turning movement at each end. A 
powerful brake is provided in connection with this motion. 
It is brought into operation by means of a foot lever in the 
operator’s cabin. é 
There is a platform on each side, extending the entire 
length of the crane, consisting of perforated steel plates 
and provided with a double hand railing supported by cast 
iron stanchions, and by it access is obtained to the crab, 
longitudinal travelling gear, &c. The operator’s cabin 


| consists of an angle iron framework depending from the 


Siemens-Martin rolled steel double-flanged tires shrunk on | 


them. The axles, which are fixed, are of mild steel, and 


| under side of the end carriage and girder at one end of the 


crane, and is in such a position as to give an tninterrupted 
view of the floor without impairing the range of movement. 
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The mail. vrosshead is built up of mild steel plates, from 
hich are suspended four steel hooks each about 8ft. long, 
wht ble for attaching to the trunnions of the ladle. Each 
suite hoist is carried over One compensating pulley and 
ee evolving pulleys. ‘These pulleys are sheathed to 
poo ot them from the heat. The auxiliary block consists 
yon plates carrying two steel compensating pulleys and 
of s orting a crosshead on which rests a ball bearing carry- 
igh hook. In addition there is a main lifting hook 
ing ble of lifting the maximum load of 100 tons for 
yen nsion in the centre of the built-up cross beam. By 
oie arrangement the crane may be used for ordinary lifts 
when the ladle is not required. The following is a table of 
the leading dimensions and speeds : 


Dimensions. 


Span from ce ntre tocentre ofrails .. .. .. sift. 6in, 
Amount of headroom above longitudinal rails 7ft. 9in 
Distance between centre of railsand walls Ift. 54in. 
Height of rails, main hoist ee igus Port. 
Height of rails, auxiliary hoist .. 20ft, 
Wheel }ase oa Se 10ft. 
Girder centres.. 9 -. +2 ++ 10ft. Gin. 
Approximate total weight .. at tone 
Speeds. 
loti Feet per B.M.P. of Speed of 
ease minute. motor, motor. 
Main hoi-t (100 tons) 6 66 400 
Auxiliary hoist (25 tons) 17 64 100 
Longitudinal travel — 180 66 400 
Cross-travel, main hoist ‘3 ay 550 


75 20 550 


Cross-travel, auxiliary hoist 

Three brakes are provided for the main hoist, namely : 
(1) Solenoid brake on the motor extension shaft. (2) 
Mechanical brake on the second motion shaft. This brake 
is il : 
release is interlocked with the hand release of the electric 
brake. (3) Emergency brake on the second motion shaft 
operated by a foot lever from the cabin, This is intended 
asanemergency brake, and is designed to hold themaximum 
load in the event of the failure of the other brakes. Two 
brakes are provided on the auxiliary hoist, namely, 





solenoid brake No. | and Mechanical brake No. 2. The 
electrical equipment is intended for 220 volts continuous 
current. 

The five crane motors are of Dick, Kerr and (».’s stan- 
dard slow speed, totally enclosed type, wound for 220 volts 
continuous current and to give the outputs mentioned 
above continuously for a period of 60 minutes with a 
temperature rise not exceeding 75 deg. Fah. above that of 
the surrounding atmosphere ; and further to withstand 
overloads of 100 per cent. momentarily and 50 per cent. for 
five minutes without injury. Each spindle of the hoisting 
motor is fitted with Broadbent's improved automatic 
electric brake, operated by a solenoid so connected that 
in the event of a failure of current the brake immediately 
applies itself and prevents the running down of the load. 
Each brake is fitted with a hand release attachment to 
permit of the brake pressure being regulated at the will 
of the attendant, and the load lowered by gravity. The 
five controllers,which are placed in the operator’s cabin, 
are of the makers’ standard tramway type. The contact 
barrel is made up of cast iron sections mounted on an 
insulated steel spindle, copper contact pieces being secured 
to these sections. The contact fingers are of pressed 
copper. The resistances consist of cast iron grids for the 
larger, and asbestos woven wire nets for the smaller sizes, 
both types being mounted on mica insulated iron rods in 
cast Iroli frames in such a manner that replacements may 
easily be made. ‘The switchgear consists of enamelled 
slate panels in cast iron cases, and includes a main quick 
brake emergeacy switch, and a pilot light to indicate when 
current is on the line. 








SALVAGE OF THE SAN GIORGIO. 


(By our Italian Correspondent.) 


Pie Operations for getting the San Giorgio off the shore 
at Santa Agata, where she stranded on the night of Novem- 
ber 2ist—see THe ENGINEER, December Sth, 1913 
proved successful on December 10th. The general lines 
followed two years ago were again adopted, air caissons 
aud wooden pontoons placed under great iron brackets 
bolted on to : 
ENGINEER, April 19th and 26th, 1912. This time, how- 
ever, they were naturally applied only to the forward part 
Instead of being fixed stem and stern. The elements 
proved allies as on the last occasion. On the night of 
December 9th, when the preparations were almost ready, 


gale from the north-east raised a sea which imparted an 
indulating motion to the vessel and seems to have loosened 
in the bed which she had dug for herself. The 


her 


joperative when the load is being hoisted. The hand |} 


the sides of the vessel being used—see THE | 


next morning the caissons were pumped out, and the 
vessel warped herself off the beach by her own steam and 
proceeded, unassisted, to Messina, where a summary 
examination of the damage was immediately made. This 
is said to consist of a single hole in the third plate, about 
92ft. in length, and extending from the eighth frame up 
to the thirty-third frame towards the bows. The leak is 
about 18in. broad over its whole length and can be easily 
stopped sufficiently by the divers to render the ship water- 
tight during her journey to Taranto dockyard, where she 
will now proceed for definite repairs, According to the 
opinion of a well-known Italian naval engineer, these will 
take about two months, after which time the San Giorgio 
will be able to return to her place without having in any 
way suffered in efficiency from her eighteen days’ im- 
prisonment, 

The salvage operations were conducted by Admiral 
Cagni and Comandante Cacace, of the San Giorgio, in 
conjunction with General Ferrati, who has lately been 
appointed to the head post among the naval engineers left 
vacant by the retirement of General Valsecchi. By an 
order of the Minister of Marine dated December 11th, 
Admiral Cagni and Comandante Cacace have been tem- 
porarily placed on the reserve list, while the navigating 
officer and the officer on watch at the time of the accident 
are under arrest pending the verdict of the court-martial. 











fj ROLLER AND BALL BEARINGS. 


| Av the Institution of Automobile Engineers on Wednes- 
day, the 10th inst., Professor John Goodman, of the Leeds 


University, gave a lecture on the above subject. Pro- 


fessor Goodman has been making a consistent study of | 


this question for fifteen years, in the course of which 
innumerable experiments have been made on various 
types of both ball and roller bearings under many different 
conditions of load and at various speeds. 


| the 


friction of the bearing. A case was mentioned in which 
this vibration was so large in a particular factory that 
the bottles on the shelves of the chemical department 
overhead began to fall over, and the bearings had to be 
removed. End thrust, it was pointed out, may easily 
amount to a-quarter or a-third of the total load on the 
bearing. With a 10-ton load on a bearing, from 2} to 
3 tons end pressure would be encountered, and the direc- 
tion of the end thrust would always reverse when the 
direction of rotation of the shaft was reversed. The 
case was also mentioned of forty or fifty railway wagons 
fitted with roller bearings which had to be put out of 
service owing to the amount of end thrust which in some 
instances had caused the casing to be worn right through. 
This end thrust with roller bearings occurs however good 
the workmanship, although one form of roller bearing 
was illustrated in which the length of the roller was 
approximately equivalent to the diameter, and, whether 
due to this fact or not was not stated, the end thrust was 
almost absent. Comment was made upon the satisfactory 
service given by the plain roller bearings used on light 
railway wagons of the Koppel type, the bearings being 
practically pieces cut off of mild steel rods with the ends 
rounded. ‘lhe results obtained with this very cheap 
form have, curiously enough, been found to be almost 
equal to those of the most expensive type of roller bearing. 

Professor Goodman also investigated the question of 
whether the efficiency of roller bearings was in any degree 
affected by the degree of accuracy in the workmanship, 
but he has come to the conclusion that it is not so, because, 
after going to the fullest possible trouble to obtain bearings 
of the highest class, the results obtained were no better 
than with the cheaper forms. Better results were achieved 
with long rollers, but these, he said, could not be regarded 
by any means as an unqualified success. Good results 





were anticipated from some roller bearings purchased 
in America, the makers of which guaranteed that there 
was no end thrust, but they proved to be so bad that 
bearings 


smashed Professor Goodman's _ testing 
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100-TON OVERHEAD CRANE—VIEWS OF THE CRAB 


Before dealing with the various criticisms he made, it 
may be well to give one of the most valuable results to 
which his investigations have led, namely, the establish- 
ment of a formula which will give the maximum working 
load in pounds to be allowed for any given ball bearing. 
The formula reads :— 

K ma? 
ND+Cd 


where m the number of balls in the bearing, 


d ~ diameter of the balls in inches, 
N — revolutions per minute, 
D = diameter of ball race, diameter being taken 


from the point of contact of the ball with 

the race, or for a thrust bearing D the 

diameter taken from the centres of the balls. 
The constants C and K are as follows :— 


For thrust bearings.— 


C. K. 
Flat races 200 500,000 
Hollow races 200 from 1,000,000 when the radius of the 


race is about twice 
that of the ball 

1,250,000 when the radius of the 
race is th that of 
the ball. 


to 


For journal bearings.— 


C. Kk; 
Flat races 2000 1,000,000 
Hollow races 2000 from 2,000,000 where the radius of the 
race is about twice 
that of the ball 
to 2,500,000 where the radius of the 


race is about 
that of the ball. 


9 
qeth 


The lecturer dealt first with the question of roller 
bearings, and commenced by showing Osborne Reynold’s 
diagram illustrating the manner in which the resistance 
due to friction occurs. The first point he impressed upon 
his audience was that when an elastic roller rolls on an 
elastic bed there is always slipping, and his tests show that 
the amount of slipping depends very largely upon the 
load, i.e., there is a small amount of slip with a very 
light load and a comparatively large amount of slip with a 
heavy load. He exhibited lantern slides illustrating the 
various forms of rolling which are known, and dealt at 
length with the question of end thrust. In the case of 
roller bearings end thrust results in the rollers wearing 
right through the end of the cage, and, in addition, sets 
up a vibratory action, which enormously increases the 





machine at the first attempt, and repeated this perform- 
ance at a second attempt, after the testing machine had 
been strengthened, and they were then, to use Professor 
Goodman’s own words, ** chucked out.” 

Summing up end thrust troubles, Professor Goodman 
said that the friction on the bearings was enormously in- 
creased, owing to end thrust. He could give many instances 
of the seriousness of the wear, and in addition there was 
the question of rumbling or vibration. With a properly 
designed roller bearing in which the end thrust was ex- 
tremely small, the friction was, to all intents and purposes, 
independent of the lubrication, but when a large amount 
of end thrust manifested itself, then lubrication made a 
very considerable difference, for the simple reason that 
when there was little end thrust a pure rolling action was 
obtained, whereas with end thrust there was a large 
amount of friction between the ends of the cage and the 
flange of the casing. In these instances lubrication did 
good. Friction with roller bearings has been determined 
to be almost independent of the speed, and in all roller 
bearings, bad and good, the starting effort is very little 
greater than the running effort, which was admitted to 
be a point in their favour for machinery constantly starting 
and stopping. With the worst type of roller bearing 
the friction was lower than in an ordinary bearing with 
poor lubr‘cation, but a roller bearing in these conditions 
was not so god as a bearing running in a bath of oil. 

Passing on to the virtues of the ball bearing, the lecturer 
pointed out that with it there is no end thrust at all, and 
the friction is very much less than in the majority of 
roller bearings ; hence, there was a good deal to be said 
in its favour. It might be said against this statement 
that a ball bearing only bears on a point, whereas the 
roller bearing bears on a line; hence, a ball bearing of a 
certain size could not possibly carry so high a load as a 
| roller bearing. He admitted that there was an element 
of truth in this, but it was not the whole truth. With 
equally good material in rollers and balls, and in the absence 
of end thrust on the roller bearing, the argument would 
hold rigidly, but since end thrust did come in with the 
roller bearing, with other troubles in consequence, prac- 

| tically any type of ball bearing was able to carry a much 
bigger load than any roller bearing. 





SmoKInG ConcerT.—The second of this season’s series of 
staff and foremen’s smoking concerts given by the Edison and 
| Swan United Electric Light Company, Limited, was held at 
| the Staff Café. Ponder’s End, on Friday evening, the 12th inst. 
| Nearly a hunared members of the staff and visiturs were present 
' and an enjoyable evening was spent. 
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A PETROL-ENGINED TRAMWAY CAR. 


THe petrol-engined tramway car illustrated in the 
accompanying engravings has been supplied to the Stirling 
and Bridge of Allan Tramway Company by the Lanarkshire 
Motor Company, of Glasgow and Hamilton. Experiments 
with self-propelled tramway vehicles have been conducted 
in London apd elsewhere. This, however, is the first car 
of its kind to run successfully in Scotland. 

The body part of the car is generally of an ordinary 
type and is arranged to accommodate twenty inside and 
twenty-four outside passengers. Passengers ascending 
the stairs do so across certain footboards, which can be 
folded back as desired to form the driver’s seat and which, 
when in this position, uncover the pedals operating the 
clutch and the foot brake. 

The details of the chassis are shown in one of the 
engravings. The road wheels are four in number and 238in. 
in diameter. Outside the wheels specially designed axle- 
boxes—shown separately—are arranged on the axles and 
support four cambered plate springs attached by links 
to the ends of the chassis cross members. The design 
of the axle-boxes aims at obtaining bushes which shall be 
readily removed and renewed. It will be seen that each 
bush is simply a cylindrical sleeve of uniform thickness 
pierced onthe underside for the lubricant container. 
Solid lubricant is employed, and the details of the lubri- 
cating system generally are in accordance with McLintock’s 











at one end. By reason of this arrangement the ordinary 
central entrance to the interior of the car has been changed 
to one situated more to the right. The engine has cylinders 
100 mm. in bore by 120mm. in stroke, is fitted with a 
Bosch magneto and a Claudel—Hobson carburetter, and 
is lubricated on the splash system. The clutch is leather 
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AXLE BOX 


faced with insertions of cork to make the engagement as 
easy as possible. 

From the clutch the drive is transmitted to a change- 
speed gear-box and thence to a bevel drive reverse box- 
see illustration. From the latter power is taken through 


tively to the sprocket shaft by means of a ,; 
When either bevel wheel is driving the other is t 
idly. 
washers are introduced into the transmission ge 
possible. 
carries a double chain sprocket at one end and ¢ 
brake drum at the other. The hand brake acts on the wl 

treads and is operated by a handle of the ordinary descrip, 
tion. ¢ ‘ 


controllable from either end, and for this purpose the 
pedal, the foot brake pedal, the change 


reversing lever, and the throttle control lever are in dupli. 
cate. 
by the driver to whichever end he is driving from. 
impossible to remove this lever from its quadrant except 
when the gears are in their neutral position. 


arranged on the car roof directly over the engine, and is 
connected by vertical pipes with the cylinder jackets, 
The 


system. 
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The car, as it has to run in both directions, has to | 
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The change speed lever is detachable and is carried 
It is 







For cooling the engine a large-gilled tube radiator is 







circulation is effected on the ‘“ thermo-syphon ” 
No fan is used in connection with the radiator, 
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patent. Side thrust on the axle is taken up by a split 
thrust washer working in a race formed on the end of the 
axle and held in place by a cover studded to the axle-box 
body. This split washer also serves to hold the circular 
bush in place. 

The source of motive power is a four-cylinder 25 horse- 
power petrol motor fixed over the centre line of the frame 
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CHASSIS OF THE CAR 








chains to a sprocket wheel on each axle. In order to 
adjust the tension in these chains each axle-box is coupled 
by a radius rod to a casting on the chassis frame. It 
will be seen that these rods are also relied upon to fulfil | 
the duty performed by hornblocks in a locomotive. The | 


in mesh with a driving bevel pinion and united alterna- 


as a sufficient current of air passes through it when the 
car is travelling in either direction. 

It will be interesting to watch the working of this and 
other petrol-driven tramcars, as, if they are successful, 
| they will doubtless prove formidable rivals to the electric 
bevel drive comprises two large bevel wheels constantly | cars. 
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FERRO-CONCRETE WORK ON THE RIVER 
WEAVER. 

\ prece of work which is interesting as showing the uses 

which concrete reinforced with steel rods can be applied 


vd r work has been completed for the River Weaver 


or repai : oe 
Cae by their own workmen under the supervision of 
and from designs made by the engineer to the under- 


Experience on the river Weaver has, however, shown 
that although the upper portion of timber wharves may 
be absolutely decayed away, the portion entirely sub- 
merged remains sound, and from the experience obtained 
by treating short lengths in other places on the river in 
a similar manner, it was considered that a perfectly sound 
wharf could be made without disturbing the work under 





water. It was therefore decided to cut off all the decayed 


pany, in which concern a considerable amount of British 
capital is invested. The tunnel, as planned, is to be 52 
kilometres in length, 48 kilometres of which would be under 
the bed of the River Plate. The interior dimens‘ons 
would be 4 metres, high, by 3.2 metres, wide, and ventila- 
tion would be effected by large metal towers placed along 
the line at intervals of 6 kilometres. The cost of the 
undertaking is placed at 75,000,000 dols. ¥'gold— 











Fig. 1—-STEPS AT NORTH END OF 


taking, Mr. J. A. Saner, M. Inst. C.K. It should be 
mentioned that in 1885 the Trustees decided to enlarge 
the up-river Jocks, 7.e., those above Northwich, to the 
same size as those already built below that town. These 
old locks were 100ft. long by 22ft. wide, whereas the new 
locks were 220ft. long by 42ft. Gin. wide. There was a 
pair of the old locks, and it was decided to remove one of 
them and build the new lock alongside the remaining 
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timber down to within 3in. of the water level, as the 
3in. is kept constantly wet by capillary attraction, and is 
therefore sound. Over the top of the shortened pile was 
built a ferro-concrete hook or anchor, as shown in the 
sectional drawing. This anchor is carried back in the 
form of a slab until sufficient hold is obtained on the 
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earth, when another anchor is formed. The length of 
this piece of work is 25ft. The claw of the hook is 
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Fig. 3—CONSTRUCTION OF COFFERDAM 


lock, partly on the site of that removed, as shown on the 
small plan, Fig. 4. 

In order to enclose the site, a long cofferdam was 
necessary, and this was made as shown in section, in Fig. 3. 
It consists of two rows of 6in. pitch pine piles, close- 
driven with clay puddle in between. On the completion 








Fig. 4—SITE OF LOCKS 


i the lock this cofferdam was left to form one side of 
© mid-feather. Recently the upper part of this timber 


work had become very much decayed, and in places the . 


ry above the water line were so rotten as to be useless 
nd even dangerous to navigation. 


strengthened by means of a steel frame which is fastened 
to Clinton electrically welded fabric, which is again fastened 
to the inside anchors. The whole of this is covered with 
concrete to the form shown in Fig. 3, so as to form a 
pathway for the watermen. 

The stairways at each end—shown in Figs. 1 and 2— 
are also of concrete built up on walls made of concrete 
blocks, and the treads are reinforced with Clinton fabric. 
The hand railings, too, are of concrete reinforced with 
thin rods, bent to shape and then enclosed in wooden 
moulds. The screen wall on the top is not new, having 
been built about four years ago. It consists of posts and 
slabs of concrete reinforced with rods and expanded 
metal, and has so far proved quite serviceable. 

The total length of the new work is about 190ft., and it 
was built in lengths of 18ft., i.¢e., the length of the hori- 
zontal longitudinal rods, allowing for lap. This was 
necessary in order not to expose too much of the lock 
wall at once; but has the advantage of allowing for 
expansion and contraction. The concrete consists for 
the greater part of 1 of cement, 2 of sand, and 3 parts of 
gravel or flint riddlings, passed through a }in. mesh, the 
whole being worked up to a face by means of punning. 
Water-tight troughs were made for the portion of the 
front anchor which is under water. 

The whole work appears quite satisfactory, and as it 
is expected that the timber below the water level will 
last for very many years, may be looked upon as a per- 
manent work, while the cost, which works out at about 
£5 per lineal foot, is much less than that of building a wall 
from the bottom—the only alternative. 








ENGINEERING PROGRESS ABROAD. 


| Argentina. 


A PROJECT has been put forward by a well-known South | 


American engineer, Sefior Benigno Benigni, for a sub- 
fluvial tunnel under the River Plate, between Buenos 
Aires and Colonia, just across the river but situated in the 
sister Republic of Uruguay. The object of this tunnel is 
to connect, by electric railway, Buenos Aires, the capital 
of the Argentine Republic, with the city of Montevideo, 
the capital of Uruguay. Should the tunnel be constructed 


it would have a very serious bearing upon the interests | 
‘of the Argentine Navigation (Nicolas Mihanovitch) Com- 





Fig. 2—HUNT’S LOCKS—MID FEATHER RESTORATION 


£15,000,000—and it would require from 7 to 8 years to 
complete. By means of this tunnel it would be possible 
to travel between Buenos Aires and Montevideo in two 
hours instead of, as at present, 14 to 16, allowing for the 
time lost in embarking and disembarking. 

In the Tercero River Valley, near Puebilto, in the State 
of Cordéba, the construction of an irrigation reservoir 
holding 300,000,000 cubic metres of water is about to be 
undertaken at an approximate cost of 7,900,000 pésos. 
[t will irrigate about 77,000 hectares of land. (1 hectare = 
about 24 acres.) 


Colombia. 


The advent in Colombia, where they are to carry out 
work at Buenaventura, of Pearson and Son, Limited, has 
proved very gratifying to the British community, and it 
is expected that the introduction of the firm into the 
Republic is but the forerunning of an inflow of new British 
capital to be employed in several other directions. 

The plans, including the dredging of a canal and of the 
bay, call for the construction of wharves, buildings, 
cranes, lighthouses and buoys for the port and customs 
houses, and the installation of an electric light and power 
plant, a sanitary station, sewers, and an aqueduct. It will 
be remembered that the same firm of contractors had 
already secured from the Colombian Government a valu- 
able contract to work the petroleum deposits, but this 
contract has yet to be ratified by the Colombian Congress, 
some members of which evince a strong disposition to 
refuse consent. It is not only, however, at the port of 
Buenaventura that constructional activity is proceeding 
in this Republic, for in the Department of Boyacé official 
permission has just been given for the construction of 
a new railway from the town of Tunja to a point on the 
Magdalena River, and another line from the southern to 
the northern boundary of the said Department, via4 Tunga, 
Paipa, Duitama, Santa Rosa, Belén and Soata, with a 
branch to Sogamoso. Two fluvial transport companies 
have also been organised, both of which will soon be 
probably placing orders in England for steamboats, 
similar to those already employed by the Colombia 
Navigation Company, Limited, on the Magdalena River. 
Of the two new companies referred to, the first has been 
organised at Manizales, one of the most progressive towns 
in Colombia and the “ commercial capital ” of the richest 
of its provinces—Antidéquia. All the boats of this new 
enterprise are to ply on the Cauca River. The second 

| organisation referred to will content itself for the present 
with the erection at Cali of docks, warehouses, stations, 
| &e. &c., while its boats are being built. 


Cuba. 


Among other British firms carrying on business on the 
island of Cuba, the Cuban Central Railways Company 
| seems to have come to loggerheads with the Government. 
| Reference has already been made in these pages to the 
troubles brought upon the Cuban Ports Company, Limited, 
owing to an entirely unexpected and, it is explained, 
| illegal cancellation of their concession. The troubles of 
| the Cuban Central Railways seem to be of a somewhat 
| different character. With the object of extending the 
| scope of its operations, the company recently applied 
| to the Cuban Government for a subvention of 5000 dols. 
| per kilometre for a proposed railway from Caibarien to 
| Nuévitas, a small but growing port on the north coast of 
| Cuba. Instead of granting this subvention to the com- 
| pany, however, the Government put up the concession to 
| public tender, and a local company—known as the North 
| Coast Railway Company—was awarded the concession in 
| spite of the fact that it asked 6000 dols. per kilometre sub- 
| vention as against 5000 dols. quoted by the Cuban Cen- 
tral Railways. The latter concern is advised “that the 
granting of a concession to its opponents is illegal,” 
| and the Foreign-office has now been approached in the 
| matter. Formal protests have been made by the British 
| Minister at Havana, while even the intervention of Wash- 
ington has been evoked. Taking the two instances 
quoted in conjunction, it seems hardly likely that the 
Cuban Government will succeed in attracting much more 
| British capital to the island, and it is not difficult to under- 
stand the feeling of apprehension which exists among 
other foreign enterprises which hold and are working 
| concessions in Cuba. 
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SINGLE PULLEY VERTICAL MILLING 
MACHINE. 

Tue tool illustrated herewith is designated by its makers, 
Alfred Herbert, Limited, of Coventry, as the No. 16 
patented single pulley vertical milling machine. The 
following are a few notes on the principal features in its 
design :— 

The column is a one-piece dry-sand casting, and on its 
upper portion is formed a slide for the spindle head. This 
head is balanced and has a quick rack-and-pinion adjust- 
ment for setting purposes, and a fine worm gear adjustment 
for putting on the cut. The vertical movement of the 
head is regulated by a dead stop provided with a fine 
screw adjustment. 

The high carbon steel spindle runs in an adjustable 
conical bearing at the foot and an adjustable parallel 
bearing at the top. These bearings are of phosphor- 
bronze, and are lubricated automatically by means of 
syphon wicks contained in a covered cistern at the top 
of the spindle head. Thrust on the spindle is taken up 
by hard steel and white metal washers. The spindle 
is bored through from end to end, and is provided with a 
box clutch. The nose is tapered externally to an angle 
such that large diameter cutters may be fixed to it and 
run truly and without becoming jammed. It has been 
found, the makers inform us, that threaded noses, even 
when the thread is multiple, are liable to make the cutter 
jam under heavy conditions of working, such as this 
machine is designed for. The tapered nose and the box 


clutch drive in this case 1 only j i . . 
S case not only prevent jamming but | clevated by hand by means of, a telescopic screw provided 


act equally well in both directions—a feature not obtain- 
able with a threaded nose. The arbors have clutches 
to fit the spindle, and are held in place by an improved 
type of draw bolt, whereby the arbor can be ejected without 
damage being done to the threads. 

The direction of rotation of the spindle is reversible. 
This permits of standard twist drills and reamers being 
used, and of the tools for horizontal and vertical machines 
being interchanged. Further, it enables a leit-hand 
cutter to be employed on work requiring the fe 2d to be in 
one direction only. 

The belt pulley runs on ball bearings mounted on a 
stationary sleeve attached to the column. There is thus 
no belt pull on the driving shaft, and friction and wear are 


therefore, it is claimed, reduced very materially. A | 
friction clutch of the makers’ patented design is carried | 


on the first driving shaft, and permits of the machine being 
started or stopped without shock. The driving box is a 
separate unit, and can be removed bodily if desired. It 
provides sixteen spindle speeds in geometrical progression 
in each direction. The changes are made by sliding gears 
of steel, case-hardened on the teeth and running at 
moderate pitch line velocities. A speed plate fixed on 
the column indicates how to obtain any desired speed 


and the proper surface speed to use for different sized | 


cutters. All the gears and bearings in the driving box, as 
well as in the feed box, are continuously flooded with oil 
by means of a force pump inside the column. 

The knee carrying the saddle and table is boxed in, and 
is designed to secure strength and rigidity. The bearing 
for it on the column extends to a considerable height, 
thus permitting the knee in all positions to be gripped 
securely. The edges of this vertical slide lie at 45 deg. 
with the face, and the taper gib working in conjunction 
with them is completely surrounded by the knee casting, 
so that all the stress is taken on solid metal. The knee 
is clamped in place by means of a lever at its front. The 


clamping is effected along the whole length of the slide 
by the movement of the taper gib endwise by means of a 
rack and pinion. The feed gears in the knee run in an 
oil bath. The cross slide on the knee has square edges and 
a narrow central guide with a taper gib. 

The saddle is very long, and is designed to support the 
table up to its extreme lateral edges. It is held down on 
the knee cross slide by means of two gibs at the outer 
edges, and is clamped in place by independent taper gibs 
operated by hand levers on the front. 

The table is a dry sand casting, and has a flush top. 
The tee slots run right across it, and are closed at each 
end by a plate which prevents the suds from escaping. 
The lubrication of the table slides and also of the cross 
slide on the knee is automatic, and as the oil flows from 
the inside outwards the slides are kept free of dirt and 
grit. The screw actuating the table does not rotate, and 
is at all times in tension. The nut is revolved by spur 
gearing of high tensile steel. This arrangement, it is 
claimed, results in a much stronger drive than the ordinary 
bevel gears commonly employed. The nut is of phosphor 
bronze, and is in two parts to permit of adjustment for 
wear. Its overall length is more than ten times the 
diameter of the screw. The thrust of the feed is taken on 
a large ball thrust bearing. 

The cross feed of the saddle on the knee and the vertical 
feed of the knee on the column are both automatic, and 
are controlled by handles on the front of the knee. All the 


| feeds have automatic stops in both directions, and safety 
| stops to throw the feeds out of action at the end of the 


rated travels. The knee is supported on, and can be 
with a large ball-thrust bearing. A quick power return 
motion for the table and a quick power elevating motion 
for the knee are available in the shape of the fastest feeds, 
which extend up to 22}in. per minute. There is, in addi- 
tion, a quick longitudinal hand motion for the table, which 
gives lin. of travel per turn of the hand wheel. 

The automatic power feeds are operated by the makers’ 
patented dial feed motion in conjunction with a reversing 
box. Eighteen feeds ranging from gin. up to 22}in. per 
minute are obtainable. These feeds are, as usual in Messrs. 
Herbert’s milling machine practice, independent of the 
spindle speeds. They are reversible by means of a hand 
lever on the knee, and are interlocked in such a way as 
to prevent conflicting feeds being engaged simultaneously. 
Further, the feed box is interlocked with the starting 
lever, in order to prevent changes of feed being made when 
the machine is working under a heavy load, and thus to 
avoid damage due to shock. From the feed box power is 
transmitted to the knee by strong shafts and gearing, 
universal joints being regarded as weak and not being 
used. The feed motion is driven by belt from the first 
driving shaft, and the pulleys thus required rotate on 
ball bearings, so as to avoid the wear and friction caused 
by the pull of the belt. Incidentally, this arrangement 
permits of the whole range of feeds being raised or lowered 


| simply by changing the ratio of the two belt pulleys. 


The circular table is detachable, and is provided with 
a quick hand feed by means of a worm and wheel, and also 
an automatic feed in both directions. Like the other 
feed movements, its motion is controlled by an automatic 
stop. 

Some of the leading dimensions, &c., of this machine 
are as follows :— 
33in. 
13hin. 
204in. 
18}in. 


Longitudinal feed oe 

Transverse feed pac ne Ria iia tae. ee 
Greatest distance from table to spindle ae 
Vertical travel of table .. .. «+ «os ee 


Vertical adjustment of spindle <a 
Centre of spindle to face of column 
Working surface of table . ¥ 
Diameter of spindJe in main bearing 
Diameter of spindle in body - % 
Speed of pulley .. Rae ine 8a, Lee oe OT Dae: 
Diameter of pulley .... .. .. .. .. 1éin. 
Maximum gear ratio. . emits | A ee | 
Spindle speeds, number 16 
Spindle speeds, range 
— number .. .. SEE AN ES 
es caw kes, oe Se PERI BOR in ees 
Horse-power .. .. .. a eh 
Diameter of circular table 
Height of circular table 


= to 427 tpn, 





17in, 
o}in, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vf yyy 
Correspondents. ) ; 
TANG SHAN ENGINEERING COLLEGE, 

Srr,—In reference to the article which appears in the issue ¢ 
October 17th on the above subject I am much obliged by a 
Commissioner’s trenchant criticisms. The principa! thes ss 
the article is that Chinese-trained engineers are unnecessary 
at present. The Government evidently does not think 
and should be in a position to know. In any case the staff ha. 
no power to transform the establishment into a imechanioc 
school or anything else. I, personally, have suflicient eo), 
fidence in the Chinese student to believe that he can be mad; 
an engineer by a college training supplemented by practic,| 
experience. Your Commissioner has not mentioned the { 
that until recently all the men turned out were * civil,” 
for construction and permanent way departments. There j, 
a demand for these, and many are now student envineers oy, 
Chinese railways. In my department a large amount of field 
work is done and every effort is made to bring the men jnty 
contact with the actual things. 

There are a few small errors in the article which | 
to rectify : 

(1) The students are not admitted by influence, but have to 
pass an entrance examination. 

(2) Most of the post graduates could successfully take the 
pass papers of the London B.Sc. (Engineering) Exaininatiyy, 

(3) Visits are made to the mines and workshops. 

(4) The equipment has been greatly understated in the 
article and is, except in the metal workshop, heat engine 
laboratory and the hydraulic laboratory, not inferior to that oj 
a technical college in England with the same number of students, 

(5) There are workshop classes, and every student is 
aged to handle the tools and apparatus. 

Tangshan, North China, HERBER1 

November 25th. 


Sls of 


fact 
ie 


hould like 


encour. 


CHATLEY, 





|The main points of disagreement between Prof. Chatley and 


myself seem to be on two questions. The first is that of thy 
| ‘‘demand ”’ for Chinese-trained engineers. That there is a strony 
| and not unnatural desire on the part of the Chinese officials to hays 
those of their own country and class fitted to hold responsibk 
positions in connection with engineering works is admitted, but 
anything like a demand does not exist. On the contrary, a 
stated in my article in THE ENGINEER of October 17th last, 
“there are more young Chinese engineers in China holding 
American degrees than China will need during their lifetimes, 
America continues to turn out Chinese youths as fully certified 
engineers by the hundred every year. As they arrive in China 
they are sent out in batches to the heads of railway and other 
departments, and, demand or no demand, they must be placed. 
Tangshan men have to be provided for in the same way, and 
Tangshan has 200 students! China has about 6000 miles of 
railway on which to employ the great bulk of all this output of 
professional engineers. The deduction is self-evident. Thi 
second point is about the proficiency of the Tangshan post- 
graduate. I said I would be greatly astonished if one of tl 
twenty post-graduates in any year should be able to pass th 
London University B.Sc. (Engineering) examination. Mr. 
Chatley is convinced most of them could do so successfully. 
This is a matter of opinion on which it would be difficult to get 
any decision, and I am content to let it remain such, but few wh 
have inspected the Tangshan College will readily agree with 
Mr. Chatley’s conclusicn. Mr. Chatley says the Chinese student 
can be made an engineer by college training supplemented by 
practical experience. If he will reverse the order of the means 
employed I agree with him. But with railways, workshops, 
and collieries close to the college and no advantage taken of the 
opportunities for practical experience that they afford, | cannot 
be expected to agree that the students at Tangshan have much 
of the ‘‘ supplemented” article. No doubt “the students 
are not admitied by influence.”” What 1 said was, “ they ar 
sent to Tangshan because of the influence of someone in posi- 
tion.” Iam prepared to admit that “‘ visits ’’ are made to the 
mines and workshops, but none of the students do any work 
at these places. Since my visit the equipment of the colleg 
has been materially added to by generous donations from 
British manufacturers, but my remarks are fairly indicative 
of the equipment as it was when I was there. That every 
student is ‘‘enc-uraged”’ to handle the tools may be true. What 
is the matter with the old-fashioned way of * making” them 
do so? The fact is that the students do just what pleases them. 
They are there through influence. Their board and _ tuition 
cost them nothing, and they consider that by being there they 
confer a favour on those in authority.—Your Speciat Com- 
MISSIUNER.} 


SCREW PROPELLER PROBLEMS. 


Sir,—On page 619 of your paper in the article re the German 
Institute of Naval Architects, my words in the discussion are 
given under the name “ Professor Meyer” instead of * Baurat 
Beyerhaus.”’ Besides, I am not quite understood, The accvlera- 
tion of the water flowing to and through the ae gp necessitates 
a convergent direction of the different parts of the stream, and, 
therefore, especially the outer parts, move not parallel to the 
axis but with inclination to the middle axis. From this 
results a velocity component in a radial direction from the outside 
to the middle. And this radial volocity must first be generated 
by an inner suction force, and after having reached its maximu! 
must be annihilated again—reduced to nothing. This can be 
done only by a radial force working from the middle towards the 
outside, that means a pressure having its maximum in the 
middle and falling off or decreasing in radial direction to the 
outside. This is the pressure I spoke of, and the neglect of which 
by Herr Gebers gave a too great turning moment or too great 
velocities near the iniddle. We may also say that this pres-ure 
is due to a centrifugal effect in a plane going through the axis 
of the propeller, working in a nearly radial direction towards the 
iniddle. 


Berlin, December 15th. E. BEYERHAUS. 








Marre. Scuorarsnip.—The Secretary of the Institution of 
Naval Architects announces that applications for a Marte! 
Scholarship in Naval Architecture, 1914, must be sent in before 
February Ist next. The scholarship, which is of the annual 
value of £100 and is tenable for three years, is won by com- 
petition, and candidates must be between the ages of eighteen 
and twenty-one years, and have been continuously employed 
on naval architecture for two years. Further particulars cal 





be obtained from the Secretary, 5, Adelphi-terrace, E.C. 
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THE FUTURE OF OIL FUEL.* 


By Siz BOVERTON REDWOOD, Bart., D.Sc., F.R.S.E., 
M.L.M.E., F.I.C. 


In the year 1903, when giving evidence before the Royal 
Commission on Coal Supplies, I expressed the view that “ there 
will be certain selectec applications of liquid fuel where the 
advantages of employing such a fuel are especially obvious, 
put for anything like general employment I cannot see where 
we are to look for adequate supplies.”” This view, which was 
adopted by the Commissioners, and embodied in their final 
report, was largely based upon a comparison of the world’s 
output of petroleum with that of coal, but it should be added 
that the conditions in regard to supply have greatly improved 
since that time. Moreover, the applicability of the principle 
of the Diesel engine to even moderately high powers. was still 
doubtful, though IT pointed out the probability of the increased 
employment of internal combustion engines, and referred to the 
advantages presented by the Diesel type. 

One of the ‘selected applications” which I had in mind 
was the use of oil fuel by the navies of Great Britain and other 
countries, and I may say at once that although I am precluded 
from making any specific reference to the intentions of his 
Majesty’s Government which have recently been stated in 
Parliament in regard to oil fuel, I have no doubt whatever that 


adequate supplies for naval purposes can and will be obtained. 
he figures which I then quoted as showing that the out- 
ne fs quote g 

put of petroleum was only 2.807 per cent. of the coal pro- 


duction were those for 1901, the respective quantities being 
21,804,547 statute tons —-or 22,160,701 metric tons—of oil 
and 776,664,473 statute tons —or 789,128,476 metric tons ‘of 


coal. 

Within the following decade the annual output of oil was 
more than doubled, the figures for 1911 being 46,526,334 metric 
tons of oil and 1,067,150,635 metric tons of coal.f Accord- 
ingly, during the period in question the output of oil had 
increased so much more rapidly than that of coal that the pro- 
jortion, instead of being 2.8 per cent., was 4.359 per cent. 
During the year 1912, however, this average annual rate of 
increase in oil production was not maintained, the world’s 
production for that year—47,276,725 metric tons— showing 
a gain of only 1.6128 per cent. on that for 1911. To some 
extent this may be attributed to the lack of adequate transport 
and marketing facilities, but it must be borne in mind that the 
largely enhanced value of crude petroleum in the principal 
oilfields points rather to the conclusion that it has, in general, 
heen difficult to raise enough oil of the desired description to 
meet the increase in the demand. It may here be stated that 
the admitted insufficiency of ocean transport capacity is now 
being actively met by the construction of a considerable number 
of additions to the already large fleet of tank ships, and that 
some of the new vessels carry as much as 15,000 tons of oil. 

In comparing the output of oil with that of coal, from the 
fue! point of view, it must be borne in mind that the whole 
of the coal is not used for purposes for which oil fuel is suitable. 
In the final report of the Royal Commission on Coal Supplies, 
dated January 7th, 1905, the following estimate as to the con- 
sumption of coal in the various industries of this country for 
the year 1903 is given : 





Railways (al? purposes)... .. 13,000,000 
(Coasting steamers (bunkers) 2,000,000 
Factories ee We chs Rip 3,000,000 
Mines OE Ne ee nar ee 
Iron and steel industries aS. Ne. tea Cole)! Sava Sr 
Other metalsand minerals .. .. .. .. .. 1,000,000 
Brickworks potteries, glassworks, chemical works 5,000,000 
cs ao ent es AS ew Ga oe ee 5,000,000 
ae a re 

167,000,000 


According to the Board of Trade returns already referred to, 
the railway companies of the United Kingdom consumed for 
locomotive purposes in 1911 12,821,641 statute tons of coal. 

In his evidence before the Royal Commission on Coal Supplies 
in 1903, Dr. Beilby made the following statement as to the 
quantities of coal consumed in this country for the purposes 
specified :— 

Taking the coal output of the United Kingdom at the round 
figure of 220 :million tons and the exports as 60 million, there 
remains for home consumption 160 million tons ; of this it is 
estimated that about 78 million tons are consumed for the 
production of power for industrial purposes, 46 million tons 
for the production of heat for industrial purposes, and 36 million 
tons for the production of heat for domestic purposes. 

On the other hand, it should be remembered that certain 
descriptions of crude petroleum are wholly converted into com- 
mercial products other than oil fuel, and that of the world’s 
output of oil only a part could be supplied for use as a source 
of power, having regard to the demand which exists for other 
commercial products, No doubt there might have been by 
this time a far larger production of oil fuel if the primary aim 
of the petroleum prospector, producer, and refiner had been to 
supply this product ; but until within recent years those who 
were engaged in the exploration and exploitation of petroliferous 
territory sought only for crude oil which would yield the more 
volatile commercial products, together with good lubricating 
oils and solid hydrocarbons. Some of us are old enough to 
remember that in the early years ot the Russian petroleum 
industry the Baku refiners complained that it was difficult 
for them to compete with America, because their crude oil only 
yielded 30 to 35 per cent. of kerosene. It was soon found, 
however, that the residual fuel oil—ostatki—-was more valuable 
than the distillate. It may be of interest to state that in 1889 
Sir James Dewar and I had just succeeded in devising a method 
for doubling the yield of kerosene from Russian crude petroleum 
when we learned that, in consequence of the relative market 
values of kerosene and oil fuel the refiners were no longer desir- 
ous of increasing their output of the former product, and that 
what they, in fact, pie 9 was a process which would enable 
them to obtain a larger quantity of oil fuel of the requisite 
flash-point. This was a more difficult problem, and one which 
has not been solved. 

The forecasting of the future of oil fuel in general is a com- 
plicated problem, the difficulty of which is commensurate with 
its interest and importance. To a large extent the immediate 
future depends upon the evolution of the internal combustion 
engine and, as regards the mercantile marine, upon the measure 
of success attending the efforts to construct satisfactory engines 
of the Diesel type of large cylinder capacity. 

In this connection it must be borne in mind that the advent 
of the turbine engine and the economies resulting from the 
use of superheated steam, together with other recent improve- 
ments in the efficiency of the steam engine, have rendered the 
task of the advocates of the internal combustion engine more 
difficult, Moreover, the replacement of the turbine steam 
engine by the oil engine involves a return to the reciprocating 
type of machinery, which is in itself a ground of objection as 
being in a sense a retrograde step, for at present there seems 
no prospect of the evolution of a successful turbine oil engine. 

The progress of the petroleum industry during the years 
1901-1912 is shown in the following table and diagram, and 
in illustration of the sensitiveness of the industry and of the 
precarious nature of the relation of supply to demand it should 
be stated that the falling-off in 1905 was entirely due to the 
interference with Russian oilfield operations caused by labour 


i The Junior Institutfon of Engineers. Address by the President 

_t The Board of Trade Coal Tabies for 1911—dated January, 1913— 

give the total known coal production of the world in 1911 as about 
1050 million statute tons. 





disputes, for during that year there was a considerable increase 
in the output of the American fields. The further decline in 
1906 was contributed to by a smaller production in the United 
States. 


Year. Metric tons. 
1901 (Redwood and Eastlake) > oe. ss een 
1902 * ua Parr 
1903 a om 26,285,270 
1904 » *” 9,500, 
1905 (United States Report). . 28,945,795 
1906 pe ” 28,643,410 
1907 (Redwood and Eastlake) 35,729,238 
1908 a 38,220,438 
1909 fA 4 40,070,832 
1910 a 5 43,986,531 
1911 ss 46,431,404 
1912 (David 'T. Day) 47,276,725 


The chief sources from which the world’s supplies of petroleum 
were obtained in the years 1910, 1911, and 1912 and the quan- 


ean. 
1901 1902 803 1904 1905 1906 107 1906 1909 1910 W911 1912 





tities which they respectively contributed are specified in the 
following tables :— 
World’s Production of Petroleum in 1910. 
(Redwood and Eastlake.) 











Country Quantity. Percentage 
Metric tons. of total. 
United States— 
Appalachian field .. 3,585,517 
Lima-Indiana field 967,182 
RRR 419,115 
Mid-Continent field 7,183.343 
Gulf ac (es (ee «6S OES 
California 9,734,741 
Other fields 47,845 
——— 27,940,806 .. 63.521 
Russia eS a 9,599,304 .. 21.823 
Galicia he Acie x fae 1,762,560 .. 4.007 
Eastern Archipelago. . 1,435,240. 3.263 
Saar 1,352,289. 3.074 
British India 794 1.839 
Mexico oe 444,373. 1.010 
Japan .. 256,536 
Formosa 485 
Ha 257,021 .. 0.584 
Peru 177,347 .. 0.403 
Germany 145,168 0.330 
Canada 43,129 0.098 
Italy me a6,000 0.014 
i”. a2,500 0.006 
Othercountries.. .. a12,000 0.028 
Total .. 43,986,531 - 100.000 
World’s Production of Petroleum in 1911, 
Red: A and Eastlake ) 
Country. Quantity. Percentage 
Metric tons. of total. 
United States — 
Appalachian field .. 3,166,644 
Lima-Indiana field 830,821 
ae 175,605 
Mid-Continent field 8,789,038 
Gulf as. oe oe O5e0008 
California 10,817,918 
Other fields 56,215 
—_——- 29,393,249 63.305 
Russia Mal hae ek 9,032,532 19.453 
Mexico een see 1,873,547 4.035 
Eastera Archipelago. . 1,624,301 3.498 
pS ea 1,544,072 3.325 
alicia ne 1,462,940 3.151 
British India 850,065 1.831 
Japan... .. 220,673 
Formosa 218 
wo 220,891 0.476 
Peru .. 186,405 0.401 
Germany 142,992 0.308 
Canada 39,743 0.086 
Italy a 10,390 0.022 
eee a3 600 0.007 
Other countries, includ- 
ing Egypt and Trini- 
Mech las: ee ti 47,277 0.102 
TH ic se (cs 46,431,404 - 100.000 


World’s Production of Petroleum in 1912. 
(David T, Day.) 


Country. Quantity Percentage 
Metric tons. of total. 

United States .. < 29,615,096 .. .. 63.25 
ee ee lll ee 
MG e enw ks tc ee Eee cs le CR 
Dutch East Indies .. ..  .. 1,478,132 3.09 
Se ee ee ee ,806,942 3.70 
Galicia ae hie 1,187,007 2.43 
India 989,801 .. .. 2.03 
Japan 222.854 .. .. 0.48 
ee 233,486 .. .. 0.50 
Germany .. a140,000 .. .. 0.28 
Canada S2013 .. .. 0.07 
\ eee a12,000 .. .. 0.02 
Other countries $5,588 .. .« @.07 

Total 47,276,725 . 100.00 


a Estimated. 
In estimating the relative importance of the various sources 





it is necessary to take into account the ever-varying factor of 


the quality of the crude oil as governing the proportion of the 
various products obtainable. Not only does the oil of one 
country differ from that of another country, but in the same 
country we find many different descriptions of oil, sometimes 
in the same district, and even in the same spot the oil obtained 
at depth may present no similarity to that found nearer the 
surface. Cases have occurred in which the deeper strata, 
where the oil is more effectively protected against loss by 
fractional evaporation, have yielded a product containing 
many times the percentage of motor spirit present in the oil 
from the upper strata. The matter is further complicated by 
the continuous shifting of the chief centres of production from 
one country to another, or from one field to another in the same 
country. Thus, at the present time oil is being imported from 
Mexico into Russia. 

In this connection it is instructive to consider the history of 
the petroleum industry in Russia, Mexico, and California. In 
1901 Russia stood at the head of petroleum-producing coun- 
tries in respect of the output of crude oil, though the United 
States « pied the p position in regard to the supply 
of the various commercial products: the Russian petroleum 
trade, as already stated, having become essentially a fuel 
industry. Russia was, in fact, the pioneer in the use of petro- 
leum as a source of power in steam raising ; the great indusirial 
establishments in the southern part of the empire, the steam- 
ships on the Caspian Sea and the Volga, and many of the rail- 
ways burning this fuel. Within recent years, however, the 
Russian output of petroleum has declined, and there has been 
a corresponding advance in the price of oil fuel. A great 
stimulus is consequently being given to the adoption of the 
Diesel engine as a source of power, and engines of this type 
are being installed as fast as the German and Swiss workshops 
can supply them, for it is found that ordinary Baku ostatki 
can be thus successfully used as fuel, although difficulty has 
been experienced in obtaining equally good results with the 
heavier ostatki of the Grozny field. 

The principal feature of the oil-carrying trade of the Caspian 
Sea during the past few years has been the growth in the 
substitution of the Diesel engine for the steam engine as the 
motive power of the vessels employed. This has arisen from 
the far greater economy in fuel consumption of the Diesel 
engine system, for, whereas the consumption of oil fuel for 
steam raising amounted to 3 per cent. to 3.4 per cent. of the 
oil carried from Baku to Astrakan in 1912, the Diesel engine 
consumption is stated to have been only } per cent. 

The decline in the Russian oil output has been mainly due 
to the falling off in the production of the small area in the 
Baku region, on which the drilling operations have been largely 
concentrated, and it is contended that it would not have occurred 
if the Russian Government had adopted a more liberal policy 
in the matter of royalty and in regard to the reserved Crown 
lands. 

In this connection it is interesting to note that at a recent 
meeting of representatives of the Ministries of Trade and 
Commerce and of Finance, with those of the Board of State 
Control held under the presidency of the Prime Minister, it 
was reported that the State railways consumed about 40,000,000 
poods? of oil per annum, whilst the navy might be expected 
to use a large quantity as soon as an adequate supply was 
assured, and it was decided to recommend that legislative 
authority be obtained to enable the Government to undertake 
drilling operations in the Bak. district. 

It should be added that during the past twelve months there 
has been great activity in drilling new wells in Russia, and it 
may therefore be assumed that during the year 1914 the output 
will be largely increased. It is unquestionable that there are 
vast undeveloped areas of petroliferous territory in that country, 
especially in the Gurieff district in the Uralsk Province, on the 
north-east shore of the Caspian Sea, where there are several 
thousand square miles of territory on the Emba, Sagis, and Uil 
Rivers, which may be regarded as probably oil-bearing. 

On the other hand, Mexico, which was not recorded in the 
list of producing cvuntries until 1907, has now advanced to 
the position of third in rank, and bids fair to become vastly 
more important. If, however, the use of the Diesel engine 
becomes general in the eastern area of the United States, it is 
not improbable that there will be a great demand for Mexican 
oil in that country, and that a preferential claim may be esta- 
blished, for the output of the Californian fields will be absorbed 
in meeting the growing requirements of the Pacific seaboard, 
and there is no equivalent productive area from which the 
Atlantic States could be supplied. 

California affords a notable illustration of the successful 
development of a fuel oil industry. It was not until long after 
the development of the fuel oil industry of Baku that the value 
of oil fuel became generally recognised in the United States, 
and up to that time the petroleum wealth of California was 
ignored, because it was thought that only heavy oil of com- 
paratively little use as a source of the ordinary commercial 
products would be found in that State. As soon, however, as 
the importance of the fuel industry became fully appreciated 
the development of the oilfields of California made rapid pro- 
gress. In 1901 California yielded less than 9 million barrels,* 
and was fourth in rank of the oil-producing States and Territories, 
whilst in 1911 this State was easily first in rank with a production 
of over 81 million barrels, or 36.8 per cent. of the total crude 
oil output of the United States for that year. 

The United States Geological Survey reported that one of 
the most important features in connection with the production 
of petroleum in the United States during the year 1906 was 
the growth of the consumption of fuel oil in California, and 
that the consumption of fuel oil in 1906 in that State exceeded 
the total production of the California field during that year, 
the accumulated stocks being drawn upon to meet the demand. 
The further statement was made that “the domestic con- 
sumption of oil is sure to increase, and will take care of the 
production as long as the price does not rise to a point where 
coal can be used upon the Pacific Coast in competition.” At 
the same time, the following particulars of the use of oil fuel 
in California were given :—During the year 1906 there were 
within the United States 1290 miles of railroad operated by 
fuel oil and 868 miles on which fuel oil was used in part. The 
total consumption of oil for this purpose amounted to 15,577,677 
barrels. Exact figures as to how much of the oil thus consumed 
was produced in California were not obtainable, but a close 
estimate credited California with 9,563,314 barrels thus con- 
sumed. The use of petroleum as fuel in metallurgy was but 
just started, but the consumption of oil for illuminating gas 
was already very large. All of these uses, with the ever- 
increasing demand for fuel as a generator of steam, indicated 
that the domestic consumption of California fuel oil might 
easily grow to 50 million barrels a year within the ensuing 
few years. A year later it was officially reported that with 
the development of the petroleum industry in California and 
the use of the crude oil for fuel purposes the railroad and manu- 
facturing industries had expanded to a marked degree, and 
had in turn created new and increased demands upon the 
oil-producing districts. More recent statistics indicate that 
the anticipation already referred to has been realised, for in 
the report for 1911 it was estimated that, including railway 
use, nearly 50 million barrels of the California output was con- 
sumed as fuel. The total fuel oil consumption on the rail- 
roads of the United States in that year had increased to 
27,774,821 barrels. The length of line operated by the use 
of fuel oil was 27,368 miles; the total mileage made by oil- 
burning engines was 104,270,964 miles; and the average 
number of miles per barrel of oil consumed was 3.75 miles. 








2 62 poods = 1 statute ton. : 
? In the United States the barre! of crude oil is reckoned as 42 
American gallons—100 American gallons = 83.3 imperial gallons. 
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Early in 1911 arrangements were made for the use of oil in 
the smelter of the Ray Consolidated Company in Arizona and 
in the copper smelter of the Nevada Consolidated Mining 
Company in Nevada. California crude oil had previously 
been in use for some time in reverbatory furnaces in Nevada 
and Mexico. In his report for 1912 Dr. David T. Day gives 
some futher interesting particulars of the consumption of fuel 
oil in the United States in that year. He states that over one- 
third of the crude oil produced was burned as fuel for power 
purposes, either as crude oil consumed in the field, as crude 
oil delivered by pipe lines or as manufactured fuel oil. The 
quantity of fuel oil used by railroads in 1912 amounted to 
33,605,598 barrels—an increase over the 29,748,845 barrels 
used in 1911 of nearly 13 per cent. The number of miles of 
railroad operated by the use of oil declined from 30,039 miles 
to 28,451 miles. The total mileage, however, made by oil- 
burning engines increased : in other words, more trains were run 
on less track. The decrease in number of miles operated 
by oil is due to the return of a few railroads to coal. 

Oil consumption for industrial purposes increased so con- 
siderably that there was very little addition to the stock. It 
is estimated that 65,000,000 barrels were used in California last 
year for fuel by railroads and for industrial purposes, and Dr. 
Day considers that this use will undoubtedly spread to other 
parts of the United States when the popularity of internal 
combustion engines burning heavy oils becomes established. 
He thinks, moreover, that the increased facility of transporta- 
tion of oils from Mexico should be shown by an increase in the 
consumption of fuel oil in the eastern part of the United States 
in 1914, 

On the West Coast oil has been adopted almost exclusively 
as the fuel for vessels of the coastwise trade, and this use may 
be expected to extend to the East Coast with the.opening of 
the Panama Canal. On the other hand, the considerable use 
of oil for Transatlantic trade is, in the opinion of Dr. Day, 
improbable with the present supply. 

The United States navy has definitely abandoned the use 
of coal in fighting ships design. All new destroyers, sub- 
marines, and battleships are designed for oil burning : there are 
now built or building four battleships, forty-one destroyers, 
thirty submarines, one monitor, three tank ships, one collier, 
one submarine tender, and several tugs and small vessels burn- 
ing oil exclusively, also eight battleships to burn both coal and 
oil. One transport and one supply ship will be fitted to burn 
either oil or coal. The navy tanker Maumee will have two 
2500 horse-power Diesel engines and will also have two 300 
horse-power dynamo Diesel engines. 

During the year 1912 the United States navy used 21,000,000 
gallons of’ fuel oil, and it is estimated that the consumption for 
the present year will be 30,000,000 gallons. 

A large amount of tank storage has been erected and the 
President has set aside about 100 square miles of oil-producing 
lands in the Elk Hills and Buena Vista fields of California as 
navy petroleum reserves. These reserves have an estimated 
capacity of 250,000,000 barrels. The Navy Department intends 
to hold this oil in the ground as an emergency supply and as a 
precaution against sudden decline of oil production in the United 
States. 

In an instructive article published in The Times last year, 
Dr. David 'T. Day pointed out that the supply of oil fuel has 
heen a potent factor in State developments. It has made 
Oklahoma a state abundant in prosperous cities, and has 
developed the railroads and manufacturing industries of Texas. 
In Louisiana it has made the sugar industry ready for the free 
list, and corresponding changes are in progress in Illinois and 
further west in Wyoming. Oil fuel has completely revolution- 
ised California, so that the State is in the midst of a startlingly 
rapid transformation from a mining and agricultural com- 
munity to a manufacturing centre, and the keynote of the 
Panama~—Pacifie Exhibition of 1915 in San Francisco, originally 
intended to be a tribute to the extension of commerce through 
the opening of the Panama Canal, will be the change of San 
Francisco from a future Liverpool to a future Birmingham. 

Of the other sources of supply included in the tabular state- 
ments, the Dutch East Indies. Rumania, and Galicia are the 
most important. As to the first of these, the output in Borneo 
and Sumatra may certainly be largely increased, and to a smaller 
extent the same may be said of Rumania. A new field is being 
rapidly developed in Sarawak, which has already given excellent 
results. 

In Galicia the most that can be expected is the maintenance 
of the present output, but there are prospects of the establish- 
ment of an important petroleum industry in Hungary. 

The extraordinary depth of the wells in the Boryslaw— 
Tustanowice oilfield of Galicia is of special interest to engineers, 
as showing what can be accomplished by the skilful use of 
modern percussion drilling appliances. There are now in this 
field sixteen wells of a depth of over 5000ft., and of these one is 
vielding oil from strata which have been reached at 5873ft., 
or nearly a mile and a furlong. 

There are opportunities for considerable expansion in Peru, 
and although the old producing territory in Canada gives 
but a meagre yield, there is promise of the creation of an 
important source in Alberta. In the near future Persia may 
be expected to add very largely to the world’s supplies of 
petroleum, for there is in that country an immense area of 
petroliferous lands, extending from the Persian Gulf to the 
Tureo—Persian frontier, a portion of which has already been 
proved by the test of the drill to be highly productive. The 
drilling operations recently carried out in the southern half 
of the island of Trinidad have also given promising results, 
and exploitation is about to be conducted here on a large 
seale. Productive wells have also been sunk at Gemsah, on 
the Gulf of Suez, and ample capital for further work in this 
region has been provided, but the earlier promise of this district 
has not been fulfilled. Among other potential sources of supply 
are Turkey (Mesopotamia), Alaska, Venezuela, Ecuador, Bolivia, 
and Colombia, whilst to these may be added with less confidence 
Argentina, New Zealand, New Brunswick, Newfoundland, 
Barbados, Madagascar, the Philippine Islands, China, and 
Algeria. Fven this list, comprehensive as it is, does not include 
many localities in which promising indications occur, and there 
is plenty of scope for the energies of the petroleum prospector 
for many years to come. 

Apart from the possibility of such modifications of the present 
method of carbonising coal as would render an additional 
quantity of liquid products available for use as fuel, to which 
further reference will be made, an increased quantity of oil fuel 
could be obtained from Scottish shale, and very large supplies 
from the far more extensive deposits of similar shale which occur 
in France, Servia, Spain, the United States, South America, 
New South Wales, New Zealand, New Brusnwick, Nova Scotia, 
Newfoundland, and elsewhere. It may also be found possible 
to utilise the bituminous clay or Kimmeridge shale of Dorset- 
shire as a source of oil fuel. 

The overtaking of production by consumption, to which a 
brief allusion has already been made, is most marked in the 
case of motor spirit. In Great Britain alone the consumption 
of this product, which in 1905 was only about 18 million gallons, 
has increased to not far short of 100 million gallons, the imports 
last year amounting to about 80 million gallons. Of these 
imports, 46 million gallons came from the Dutch East Indies 
and 16 million gallons from the United States. It is true that 
if we take the average proportion of motor spirit obtainable 
from the crude oil at 10 per cent., the amount imported last 
year represents only about 24 per cent. of the world’s production 
of this product, but it is a significant fact that whereas a few 
years ago the United States supplied the world, we only obtained 
from that country last year one-fifth of the quantity we required, 
and, with the rapid growth in the American home consumption, 
the export trade may soon reach the vanishing point 





Already, in fact, considerable quantities of motor spirit 
have been imported from the Dutch East Indies into the United 
States, and the utilisation of the bituminous shales of the latter 
country as an additional source of mineral oils is being dis- 
cussed. 

The present situation is mainly due to the circumstance that 
the use of motor spirit in road vehicles has increased with 
startling rapidity—at a rate, indeed, which is presumably far 
greater than was foreseen by few, if any, of those responsible 
for the supplies of the fuel. In the United States alone the 
number of cars in use increased from 15,000 in 1902 to 590,000 
in 1912, whilst the output of petrol in that country increased 
from 6,600,381 barrels to about 13 millions in the same period. 

Therefore the number of vehicles using petrol has increased 
forty-fold, whilst the production of the fuel had only doubled. 
Strenuous efforts have for some time past been made to meet 
the deficiency, and refiners have placed on the market a heavier 
description of spirit, of which a larger percentage can be obtained 
from the crude oil. More recently in the oilfields the practice 
was commenced of separating liquid hydrocarbons from the 
natural gas which is commonly found in association with the 
oil. This gas contains not only methane and other gaseous 
members of the paraffin series but also small quantities of the 
vapour of pentane and hexane, which are liquid at ordinary 
temperatures, and it is found that by compressing the gas a 
sufficient quantity of liquid hydrocarbons can thus be obtained 
to render the process commercially profitable. Concurrently 
attention is being directed to the conversion of the heavy oil 
into motor spirit by the operation of “ cracking ” or dissociation. 
This process was placed upon a scientific basis by the classical 
researches of Thorpe and Young, who showed in 1871 that by 
the action of heat under pressure solid paraffin is converted 
into hydrocarbons—parafifins and olefines—which are liquid 
at ordinary temperatures. 

In one of the latest applications of the principle of * cracking ’ 
a suitable heavy oil and water are brought into contact with a 
large surface of iron or other metal in highly heated retorts, 
and in these circumstances a considerable proportion of the oil 
becomes converted into excellent motor spirit. 

A difficulty in connection with the increase in the output 
of motor spirit is that the average crude oil only yields a com- 
paratively small percentage of a product of the desired volatility, 
and that an outlet must be obtained for all other products. 
For many years past the consumption of kerosene as an illumin- 
ating agent has been diminishing rather than increasing, and 
there has been keen competition among sellers, with concurrent 
reduction in the price obtained, and although the larger domestie 
use of petroleum stoves for heating and cooking has to some 
extent arrested the diminution of the burning oil demand, the 
difficulty has been acutely felt. Public service motor vehicles 
are now being driven in this country with a mixture of petrol 
and kerosene, and the latter product can be used alone with 
a suitable carburetter if the engine is started with petrol, which 
can be supplied from a small auxiliary tank, but the private 
consumer is justifiably reluctant to use kerosene as long as he 
can obtain motor spirit, even at an enhanced cost, for it is more 
difficult to get satisfactory combustion with the heavier fuel, 
and in crowded streets there would probably be serious com- 
plaints of the character of the exhaust. Apart from this, it 
seems almost impossible to prevent the kerosene from gradually 
rendering not only the chassis, but even the interior of the 
vehicle unpleasantly oily and odoriferous. Therefore it seems 
inevitable that petrol or some readily volatilisable substitute 
will continue to be in increasing demand for road motors. 

It must, moreover, not be forgotten that there is a rapidly 
growing demand for motor spirit for use in aeroplanes, hydro- 
planes, and hydro-aeroplanes, and dirigible balloons, where the 
difficulty of employing any less volatile product would be far 
greater than in the case of the road vehicle, for without the petrol 
engine of high efficiency and light weight what is termed the 
conquest of the air would have been impossible. Motor spirit has 
also been largely used in submarines, but these vessels are now 
being fitted with heavy oil engines. 


(To be continued.) 








CALENDARS AND DIARIES. 

From George Fletcher and Co., Limited, of Litchurch, Derby, 
we have received a pocket-book and diary which has the novel 
feature that it contains, in two pockets in the cover, a small 
pair of callipers and a folding steel rule. The diary isof Charles 
Letts’ usual form, but a number of illustrations of boilers, 
filter presses, sugar rolls, and so on, made by George Fletcher 
and Co., Limited, and some useful tables, as well as a good 
supply of squared paper, are added. Distinctly a useful book, 
but rather on the bulky side. 

WE have to thank Sir W. G. Armstrong, Whitworth and Co., 
Limited, of Openshaw, for a diary in a neat black leather case. 
The diary is thin enough to go comfortably into the pocket, 
though space has been found for a number of tables, of which 
the English and metrical equivalents and conversion factors 
are likely to be the most welcome. 








RETIREMENT OF Mr. Joun F. McIntosu.—Mr. John Far- 
quharson McIntosh, M.V.O., after a service of fifty-two years 
with the Caledonian Railway Company, has decided to retire 
from active service in May next. Mr. McIntosh joined the 
railway—which was then called the Scottish North-Eastern 
at Arbroath in 1862, and after duly qualifying in the mechanical 
as well as in the locomotive running departments was appointed 
locomotive inspector of the northern section of the Caledonian 
Railway in 1876. Six years later he was made district loco- 
motive foreman at Aberdeen, from which he was subsequently 
promoted to Carstairs Junction, and eventually was put in 
charge of the company’s most important engine shed, namely, 
at Polmadie. 
appointed chief inspector of the running department in 1891, 
and took up his present duties as locomotive, carriage and wagon 
superintendent in February, 1895. We hear that his place is 
to be filled hy Mr. W. Pickersgill, of the Great Northern of 
Scotland Railway. 

THE ConsTRUCTION OF LARGE BurLpinGs.—A paper on the 
above subject was read before the Liverpool Engineering 
Society on Wednesday last by Mr. Arthur C. Auden, A.M. Inst. 
C.E., the President, Mr. F. E. Cooper, A.M. Inst. C.E., being 
in the chair. The author said that the advent of the modern 
“skyscraper ”’ in the United States marked the beginning of 
the use of framework construction. The two methods of 
carrying out this form of design, 7.e., by the use of structural 
steelwork and by reinforced concrete construction were described. 
The author then went on to deal with the methods of providing 
firm foundations, the construction of basements, the super- 
structure, ventilation, lifts, and the sewage and sanitary equip- 
ments. The use of foundation “ rafts,” which spread the load- 
ing equally over the site, was practically precluded in large 
buildings owing to (1) the exceptionally heavy loads encountered, 
and (2) the impossibility of extending the “raft ’’ beyond the 
building lines for the purpose of obtaining a reasonable unit 
pressure on the supporting ground; the latter was especially 
the case when the site was between existing buildings. A 
combination of “‘ raft” and piling could, however, be used with 
advantage and economy. Such a combination consisted of 
groups of piles under the heaviest loads, connected by beams 
supporting the walls and small columns, these beams being 
designed to transmit their loads to the slab covering the whole 
site, which loading was thus uniformly distributed. When the 
foundation soil was fairly stiff and reliable, the piers were often 
supported on footings in the usual way, 


After remaining there for five years he was | 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE INSTITUTION OF CivIL ENGINEERS : STUDENTS’ MEETING 
—* Air Filtration and the Cooling and Ventilation of Electrical 
Machines,” by Mr. W. E. Gurry. 8 p.m. 

THE INsTITTTION OF MECHANICAT ENGINEERS.—Storey’g 
gate, St. James Park. London, S.W. Paper: “ Mechanical 
Engineering Aspects of Road Construction,” by Colonel R, E, B 
Crompton, C.B. 8 p.m. 

Crystart PaLace ScHoon OF PRACTICAL ENGINEERING. 
One hundred and twenty-third award of certificates by Alderman 
and Colonel Sir David Burnett, Bt. 12 noon. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND Sup. 
BUILDERS.—In the Lecture Theatre of the Literary and Philo. 
sophical Society, Westgate-road, Neweastle-on-Tyne, The 
discussion on Mr. Carels’s paper entitled ‘‘ The Present Position 
of the Diesel Engine, chiefly in Marine Propulsion,” \yjJ| be 
continued. 7.30 p.m. 

ENGLISCHE VEREINIGUNG VON MITGLIEDERN DES VEREINES 
DEUTSCHER INGENIEURE.—-At Frascati’s Restaurant, Oxford. 
street, W. Mr. H. von Kramer will give an address on ‘* 
saving Devices,” illustrated by lantern slides. 8 p.m 


MONDAY, DECEMBER 22np. 


MARINE ENGINEERS.---58, 
Discussion on Fuel Tests. 


Labour. 


INSTITUTE OF 
Stratford, London, E. 


Romford road, 
8 p.m. 


TUESDAY, DECEMBER 23rp. 

THE INSTITUTION OF CiviIL ENGINEERS. —Great George 
Westminster, S.W. Paper, to be further discussed : 
Changes of Temperature in a Gas Engine Cylinder,’ 
fessor Ernest George Coker and Mr. Walter Alfred 
8 p.m. 


treet, 
(velical 
by Pro 
Scoble, 


DECEMBER 27v#. 

Britain. Albemarle-street, 
“A Vovage in Space; The 
FLR.S, 


SATURDAY, 
Roya. INSTITUTION OF GREAT 
Piceadilly, W. Juvenile lectures : 
Starting Point Our Earth,” by Professor H. H. Turner 
3 pom, 
TUESDAY, DECEMBER 30ru. 
OF GREAT BRITAIN. 


“A Voyage in Space 
H. H. Turner, 


Roya INstrrution 
Piccadilly, W. Juvenile lectures : 
Start through the Air,” by Professor 
3 p.m. 


Albemarle street, 
i The 
F.R.S, 
THURSDAY, JANUARY Isr. 

Roya INsTiruTION OF GREAT Britain. Albemarle 
Piceadilly, W. Juvenile lectures: “A Voyage in 
Journeying by Telescope,” by Professor H. H. ‘Turner, FLR.S, 


treet, 
Space : 


3 p.m. 
SATURDAY, JANUARY 3krp. 
Brirain, Albemarle treet, 


“A Voyage in Space 
Professor H. H. ‘Turner, 


or GREAT 
lectures : 
by 


Roya INstiruTion 
Piccadilly, W. Juvenile 
Visits to the Moon and Planets,” 
F.R.S. 3 p-m. 


TUESDAY, JANUARY 6ru. 
Roya LInstiruTioN OF GREAT BRITAIN. 
Piccadilly, W. Juvenile lectures: “* A Voyage in Space : 
Sun,” by Professor H. H. Turner, F.R.S. 3 p.m. 
THURSDAY, JANUARY 8ru. 


-Albemarle-street, 
The 


Albemarle-st reet, 
Our 


or GREAT Britain. 
‘A Voyage in Space : 
3 p.m. 


Roya InstirutTion 
Piceadilly, W. Juvenile lectures : 
Stars,”’ by Professor H. H. Turner, F.R.S. 


WEDNESDAY, JANUARY 2Ist, 1914. 
British ELECTRICAL AND ALLIED MANUFACTURERS’ 
The annual dinner of the Association. 
FRIDAY, JANUARY 


Norts-East Coast INSTITUTION OF ENGINEERS AND Suip- 
BUILDERS.—-Annual dinner in the King’s Hall, Armstrong 
College (by the courtesy of the College authorities). Reception 
from 6.30 until 7 p.m. 


THE 
ASSOCIATION.- 


23RD. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Christmas Trade. 

BusINEss in the iron trade this week is of a hand-to- 
mouth character, and the ironworks are only finishing up orders 
that have to be got out before Christmas. No change of any 
importance is looked for now before the New Year, but in some 
few directions raw material is being bought to a larger tonnaye 
at the moment than for some time past against the requirements 
of the opening weeks of 1914. 


Low Pig Iron Quotations. 

On ’Change to-day (Thursday) in Birmingham con- 
sumers of pig iron made it clear that it was chiefly the low level 
of values that had induced them to speed up buying a little. 
Midland brands changed hands at the rates lately ruling. For 
Northampton forge iron 50s. per ton was to-day a good mean, 
while the minimum and maximum quotations for Northampton 
forge irons were respectively 49s. and 52s. per ton. Derbyshire 
forge iron was 51s. to 52s. Northampton foundry iron was 54s. 
per ton upwards, or a reduction on the top quotations of the 
late “‘ boom” of 30s. per ton. South Staffordshire forge iron 
was 50s. to 51s. per ton, and part-mine 52s. to 53s. Best 
Staffordshire all-mine iron sold fairly well at 85s. to 90s., foundry 
sorts brought 92s. 6d. per ton, and cold blast all-mine iron 125s. 


Finished Iron Trade. 

Demand in the finished iron trade remains unsatis- 
factory. Specifications are given out so hesitatingly that 
many of the makers hardly know at the beginning of the week 
if they will have sufficient work in hand to keep the mills 
and forges running until its close. The tendencies which have 
undermined the strong position built up during 1912 and in 
the first half of this year have not ceased to operate. 


Bar Iron Prices. 

For the present Staffordshire marked bars still rule at 
the £9 basis. But the impression that a further reduction in 
the standard is imminent tends to restrict business. Merchant 
bars are being sold at £6 17s. 6d. to £7, delivered Birmingham. 
Common bars are down to £6 10s. to £6 12s. 6d., delivered in the 
district, or 2s. 6d. per,ton less than a very few weeks ago. 
Belgian iron, however, is considerably lower than this figure 
after meeting all transport expenses. Hoop iron is quoted 
£7 5s. and tube strip £7 to £7 2s. 6d. per ton. 


Galvanised Iron Association Rumours. 
Reports are current concerning an attempt to resusci- 


tate the Galvanised Iron Association that came to an end about 
four years ago, If correct, the news is certainly very important, 
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Inquiries show that negotiations are proceeding, but the manu- 
facturers are very reticent at present as to what degree of success 
has attended the new effort. It is significant that ‘* conversa- 
tions” have undoubtedly taken place ; also that market prices 
are rising. Some of the leading houses are now standing out 
for £11 5s. for 24 w.g. sheets f.o.b. Liverpool, while the more 
general figure is £11, at which a considerable weight of business 
js passing. For the home trade prices range up to £11 10s, 
Further information regarding the new association is anxiously 
awaited by the market. 


Steel. 

Some orders for steel have been taken at the new 
rates, but merchants protest that there is still such a wide 
disparity in the price of rolled steel from the Continent and 
native finished material, that they have no alternative but to 
continue to buy largely of German and Belgian mills. This 
state of things is, of course, very bad this week for native prices, 
and very little that is satisfactory can be here recorded. Angles 
remain at £6 5s. and joists £6 15s. per ton. In the raw: steel 
trade continental competition is, happily, falling off, and im- 
ported bars and billets, which not long ago could be bought at 
£4 7s. tid., delivered into this district, have now improved to 
£4 12s. 6d. and £4 15s. per ton. Native large billets are selling 
toa considerable aggregate at £4 15s. for Bessemer and £4 17s. 6d. 
to £5 for Siemens-Martin qualities. 


Eight Hours Day in Engineering Trades. 

The Birmingham master engineers are considerably 
interested this week in the report that the demand for a forty- 
eight hours week in the engineering trades all over the kingdom 
is now to be “ pressed forward ’’—to use the precise terms 
employed in the information current as this is written-—by all 
sections of the workmen throughout the country. It is stated 
that the demand is to be made “* without involving any corre- 
sponding reduction in wages,’’ and figures are given setting 
out the large number of operative engineers concerned. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Improved Feeling in Pig Iron. 

THERE was a fair average attendance on the Iron 
Exchange on Tuesday, and, taken all round, there was a much 
better undercurrent to note in pig iron, Prices generally show 
a firmer tendency, especially those of Middlesbrough and 
Derbyshire, and it is hoped that the New Year will see a marked 
improvement after the unsatisfactory state of affairs during 
the past few months. Finished iron and steel are quiet, and in 
the former hoops show an easier tendency. There is little or 
no quotable change in either copper or sheet lead, but English 
tin ingots show small advance. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 56s. 9d.; Staf- 
fordshire, 56s. td. to 57s.; Derbyshire, 57s. 3d. to 57s. 6d.; 
Northamptonshire, , 58s. %d.; Middlesbrough, open brands, 
59s. Od. to 60s. Scotch (nominal): Gartsherrie, 71s.;  Glen- 
garnock, 69s.; Eglinton, 70s.; Summerlee, 69s., delivered 
Manchester. West Coast hematite, 64s. 6d. to 65s.; East Coast 
ditto, 61s. to 61s. 6d., both f.o.t. Delivered Heysham : Gart- 
sherrie, 69s.; Glengarnock, 67s.; Eglinton, 68s.; Summerlee, 
67s. Delivered Preston: Gartsherrie, 70s.; Glengarnock, 
68s.; Eglinton, 69s.; Summerlee, 68s. Finished iron: Bars, 
£7 5s.; hoops, £7 17s. 6d. to £8; sheets, £8 12s. 6d. Steel : 
Bars, £6 12s. 6d.; Lancashire hoops, £7 15s. to £8 ; Staffordshire 
ditto, £8 5s. to £8 7s. Gd.; sheets, £9 to £9 5s.; boiler plates, 
about £7 15s.; plates for tank, girder, and bridge work, £6 12s. 6d. 
to £6 15s.; English billets, £5 10s, to £5 15s.; foreign ditto, 
{4 7s. td. to £4 10s.; cold-drawn steel, £10. Copper: Sheets, 
strips, &c., £82 per ton; small lots, 11d. per pound ; rods, £80 ; 
tough ingot, £70 10s.; best selected, £71 10s. per ton ; copper 
tubes, 103d.; solid-drawn brass tubes, 83d.; brazed brass tubes, 
9)d.; condenser tubes, 9$d.; condenser plates, 7j}d.; rolled 
brass, 7Ad.; brass turning rods, 6jd.; brass wire, 7jd.; yellow 
metal, 7{d. per pound. Sheet lead, £23 10s. per ton. English 
tin ingots, £177 per ton. 











The Lancashire Coal Trade. 

Whilst the attendance on the Coal Exchange could 
not be described as large, merchants, in view of the probability 
of colder weather, showed more disposition te operate in house 
coal, best qualities of which are in rather small compass. There 
is also more movement in slack and engine fuel, but shipping 
and bunkering coal are quiet. Quotations :—-Best Lancashire 
house coal, 173. 8d. to 18s, 10d.; good medium, 16s, 2d. to 17s.; 
domestic fuel, 13s. 5d. to 14s. 5d.; screened steam coal, Ls. 6d. 
to 13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


Fire Alarm System in Salford. 

An extended application of the Gamewell fire alarm 
system has been brought into use in Salford. The apparatus 
has been fitted at thirty-six points in the streets of Salford, and 
the whole area has been divided into four circuits. The receiv- 
ing end of the apparatus was shown to the Watch Committee 
at the Central Fire Station. The alarm is received on a movable 
tape, which records, by means of long and short dashes, the 
number of the signal box from which the call is despatched, 
the kind of aid required, and —the tape passing through a clock 

the exact moment at which the message is received. 


Proposed Bridge Across the Mersey. 

In the course of a lecture last Friday night at the 
Liverpool University, Mr. J. A. Brodie, the city engineer, ex- 
pressed the hope that the people would not be satisfied until a 
high-level bridge spanned the Mersey and an increase in the 
speed of electric cars had been adopted. He said that a wide 
road would permit of the railing off of the tramway track, and 
high speed for the cars would not involve danger to pedestrians 
and others, The difficulties attending the construction of such 
a bridge are, however, not easy to overcome, as the structure 
would have to be high enough to enable the shipping to pass 
under it, and the approaches would either have to be very long 
or they would have to be made in spiral form. 


The American Cotton Crop. 

The annual estimate of the American cotton crop 
has now been published by the United States Government. 
It amounts to 13,677,000 bales—a supply rather less than that 
of last season. It seems that the estimate bears out what had 
been previously prophesied. Last year the crop amounted 
to 13,820,000 bales, while in 1911 it was 15,693,000, and in 
910 11,609,000, At the present time there is a decided depres- 
sion in the cotton trade, and in Burnley, Darwen, Nelson and 
Blackburn there are hundreds of looms standing idle, while 
inany factories are working short time. 


Barrow-tn-FurnNEss, Thursday. 


Hematites. 


_ There is quietness in the hematite pig iron market and 
there is a further easing down in values. The demand for iron 
is not good by any means, consumers showing no disposition 
to place orders for tonnages of respectable weight. ‘The trade 
being done is, in fact, from hand to mouth. Users of iron on 
their part are still looking for further reductions in prices: 





Makers have brought down their price of mixed numbers of 
Bessemer iron to from 63s. to 64s. per ton. They hold good orders 
and most of the iron made is going into prompt use. There are 
in all twenty-three furnaces blowing. The furnace at Back- 
barrow on charcoal blast is well employed now, fuller supplies 
of charcoal having been obtained from Sweden. For special 
grades of iron there is a steady call on home account. Warrants 
are idle and are not often quoted. The current price is 61s. per 
ton net cash. The stores of warrant iron represent in the 
aggregate 9058 tons. 


Iron Ore. 

The demand for iron ore is a shade easier on local 
account, but a heavy output is still being maintained from all 
mines in Furness and Cumberland. On general account a steady 
business is being done. Prices are about the same, with good 
average sorts quoted at 15s. and the best ores are up to 21s. 
per ton. Spanish ores are quoted at from 16s. to 17s. per ton. 
A cargo of almost 4000 tons was landed at Barrow last week. 


Steel. 

There is no change to note in the steel trade. The 
demand for steel for the most part is not particularly brisk, 
there being room for plenty of improvement in some of the 
departments. Rails are steady so far as heavy sections are con- 
cerned and are quoted at £6 2s. 6d. to £6 5s. per ton, but light 
rails at £6 12s. 6d. and heavy tramway sections at £6 15s. per 
ton are in limited demand. For steel shipbuilding material 
there is a steady demand on local as well as general home account. 
Ship plates are at £6 10s. to £6 15s., and boiler plates are at 
£7 10s. to £7 15s. per ton. Hoops are in fair request at £8 5s. 
per ton. Nothing is being done in tin bars or steel billets. The 
rail mills and the plate departments are busily employed. 


Shipbuilding and Engineering. 
These trades are fully employed in every department. 
Vickers Limited during this year have launched craft represent- 
ing a total tonnage of 64,700 tons, with a total horse-power of 
121,000. The tonnage last year was 52,860 and the horse- 
power 136,750. 


Fuel. 

There is a good demand for coal, with steam sorts at 
15s. to 18s. per ton. East Coast coke is in good demand at 
22s. 6d. to 23s. 6d. per ton delivered, and Lancashire qualities 
are at 19s. per ton delivered. 


Shipping. 
The shipping trade is pretty well employed. From 
Barrow last week a fairly large cargo of pig iron was sent to 
Japan, whilst a steamer arrived with 7100 tons of manganese 
ore. The imports of oi] into Barrow are large, and have been 
so for some time. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Outlook Good. 

‘THOROUGH inquiries made in many directions this 
week have yielded convincing proof that the immediate outlook 
is bright. Some firms are complaining of a lack of new business, 
and little improvement can yet be reported so far as bar iron 
and billets are concerned, but the iron and steel industry as a 
whole may face the coming year with equanimity, feeling pretty 
confident that the cloud which a few weeks ago threatened to 
spread itself over the Sheffield district is passing off nicely. 
Good orders are still coming to hand from the Colonies, the 
East and other foreign parts, and a great deal of work is in 
execution on home account. Engineers appear to be particu- 
larly well employed, and the briskness noted for some weeks 
past in the lighter branches of the steel trade is being well 
maintained. At a period like the present, things are moving 
with greater expedition than usual, for the works will be closing 
down for a few days during the Christmas and New Year season, 
and in consequence deliveries are now being hurried up. Many 
of the firms will take advantage of the short break for stock- 
taking and also for the overhauling and repairing of machinery. 
On the whole, the year has been a good one, but I may have 
something further to say on that point next week. 


Round the Works. 

Contracts for the supply of material to various Govern- 
ment departments have lately been placed with the following 
local firms :—War-oftice : Entrenching tools, E. and W. Lucas, 
Dronfield ; rasps, Howell and Co., Sheffield; gannister, J. 
Brammall and Co., Deepcar. India-office: Mortar mills, 
Hadfield’s, Limited ; springs, John Brown and Co. and T. 
Turton and Sons. The London and North-Western Railway 
Company, I hear, has placed an order for engine tubes in this 
district to the value of about £4000. Armour plate movements 
are very heavy just now, one of the armament firms alone 
having at least 500 tons to finish and despatch to Barrow, 
Shoeburyness and the Clyde before the works close for the 
Christmas holidays. One firm has booked a contract for 
5000 shoes and dies for use in South African mines. The weight 
of these will be somewhere in the region of 700 tons. A very 
big order has been taken by another Sheffield firm for nuts and 
bolts for Bombay, and the East India Railway has placed con- 
tracts with two firms here—one for a heavy consignment of 
fire-bricks and the other for a quantity of fish bolts and nuts. 
One of the big engineering firms in this district is erecting a 
large producer gas plant near Wrexham, and the same people 
have undertaken some important bridge work for the Midland 
Railway. The contract for the erection of a high-pressure gas 
transmission plant for the War-office also came in this direction 
—really a repeat order—and a number of similar contracts 
have been recently obtained on home and foreign account. 


Pig Iron. 

Firmness continues to characterise the pig iron markets, 
and this tendency is strengthened by a stiffer coke market. 
West Coast hematite is rather an exception, but even there 
greater steadiness seems to be in evidence. East Coast mixed 
numbers are advancing, and 68s. 6d. delivered Sheffield is being 
asked by makers for forward business. This marks a rise of 
fully 2s. 6d. per ton during the past week or two. Derbyshire 
foundry is firm at 55s. and forge at 52s. delivered to local 
stations. Lincolnshire pig iron stands at 53s. 6d. for No. 4 
forge, 54s. 6d. for No. 3 foundry and 55s. 6d. for basic. There 
is a comparatively strong buying movement, the feeling being 
generally shared by consumers that makers’ present prices are 
more likely to rise than to recede again. 


Fuels. 

The recent improvement in the position of the steam 
coal market is fully maintained, and although the increased 
demand for supplies at works for use during the colliery holidays 
is possibly giving only a temporary stimulus to the market, 
it is specially helpful, from the colliery point of view, after the 
weakness of a few weeks ago. Apart from this extra demand, 
however, there is an improvement in actual consumption, and 
so far as local works are concerned contracts are being arranged 
more freely—although for shorter periods than usual. Ship- 
ments are particularly good for the time of the year. Only a 
comparatively small tonnage has been arranged on contract 
over next year, and until the Hull trawler contraets are fixed 





up it is doubtful if there will be any weight of business done. 
Middlemen are reported to be selling on “ spec.” at prices far 
lower than collieries would entertain, and with the present market 
conditions this would appear to be a more risky proceeding 
than usual. Slacks of all descriptions are moving more freely, 
especially best qualities. Prices are steadier, and there is very 
little forced selling now in evidence, Current quotations are 
per ton at pits as follows :—Best South Yorkshire hards, 12s. 3d. 
to 12s. 9d.; best Derbyshire, lls. 6d. to 12s.; second qualities, 
10s. 6d. to lls. 3d.; steam cobbles, 10s. 6d. to lls. Regarding 
the trawler contracts referred to, a curious point has arisen. 
It appears that the Hull trawler owners place contracts with 
South Yorkshire collieries for about 750,000 tons of steam hards 
annually. The price asked this year by colliery owners is 15s. 6d. 
delivered on the Humber. To this figure the trawler owners 
object, on the ground that the collieries are combining to keep 
prices up, and that the Hull firms cannot afford to pay such a 
high rate for coal. They threaten, unless the prices are reduced, 
to place their contracts at Blyth, Hartlepool and Newcastle, 
at any of which ports the fishing vessels could bunker, whilst 
the proposal is also to bring coal by sea-going lighters from 
the North. Meanwhile, the colliery owners are keeping firm, 
though usually these contracts are arranged before now. The 
coke market is unchanged as to quotation, but is firmer even 
than last week. Collieries with beehive ovens still find it more 
profitable to sell slack as such than convert it into coke, but, 
quite apart from that hardening influence, the market is stiffer. 


The *‘Four per Cent.” 

What will probably prove the last stage of the contest 
has just been entered upon by manufacturers and owners in 
this district in their opposition to the 4 per cent. increase of 
rates imposed by the railway companies a few months ago. 
As I have before explained, this is a very serious matter for 
Sheffield, whatever it may mean to other places, because the 
increase applies only where “ special rates ’’ are in existence, 
and Sheffield is probably alone in the number of * special rate ”’ 
instances. Most of the principal firms stood out at the onset, 
whilst the smaller ones paid under protest, demanding that 
should the matter be decided by the Railway Commissioners 
favourably to the traders, the railway companies would refund 
the 4 per cent. to those who had paid it under protest. After 
a time, however, seeing that nothing had been done, the smaller 
firms began to complain at having to pay the 4 per cent. when 
their richer friends were refusing to do so, The railway com- 
panies then met the representatives of the big firms and in- 
timated that unless they paid their arrears under the 4 per 
cent. regulations, the privilege of a ledger account would be 
withdrawn, and everything would have to be paid for on the 
spot. One big firm, it is stated, already finds itself compelled 
to pay ready cash in all traffic transactions with the railways. 
Under the auspices of the Sheffield Chamber of Commerce a 
fighting fund has been raised with the determination of making 
a final stand against the railways. The result will be awaited 
with very considerable interest. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THERE are indications that the long period of dulness 
in the Cleveland iron trade is coming to an end. The market 
has been quite active this week, and there has been a decided 
improvement in values. Traders appear to be convinced that 
prices have seen their lowest and that a steady upward move- 
ment is likely to continue. Buyers are now coming forward, 
and there are many inquiries for delivery ahead, but customers 
and sellers do not readily agree as to forward values, and con- 
sequently sales over periods next year are still on a very limited 
scale. Many pig iron makers are not keen sellers, believing 
that they will do better by holding off for a little while longer. 
The process of improvement will no doubt be stayed by the 
Christmas holidays, but there is every reason to believe that the 
next few weeks will witness a return to at least normal activity. 
Traders take a more confident view of the outlook, and believe 
that there is an undercurrent of great strength in every branch 
of the industry, and that everything is shaping well for a good 
spring trade. Makers still declare that current quotations are 
unremunerative, but relief in the cost of production is looked 
for by a reduction in coke prices after the holidays. The 
statistical position is very satisfactory. No. 3G.M.B. Cleveland 
pig is firm at 50s. 6d., whilst No. lis 53s.; No. 4 foundry, 50s.; 
No. 4 forge, 49s, 9d.; and mottled and white iron, each 49s. 3d., 
all for early delivery, about a shilling above these rates being 
asked on forward account. ‘ 


Hematite Pig Iron. 

The position of the hematite pig iron trade of this 
district is steadily improving, and the outlook is very encouraging. 
During the past fortnight an exceptionally large amount of 
business has been done, consumers having been attracted by 
the lower rates. But producers have now cleared out their 
stocks, and once again the tendency of prices is upward. For 
East Coast mixed numbers 61s. 6d. is now the minimum quota- 
tion, and makers are quoting up to 62s. Some substantial 
inquiries have been made this week, and are likely to result 
in further business at an early date. Whitwell and Co., 
Thornaby-on-Tees, were, it was announced last week, blowing 
out a furnace on hematite, but they have now decided not to 
take this step. Consequently the number of furnaces in blast 
is still seventy-six, of which forty are on Cleveland iron, 
twenty-five on hematite, and eleven on special kinds of iron. 


Iron-making Materials. 

There has been more movement in the foreign.ore 
market, though consumers are still inclined to hold off in view 
of the present high prices. Consumers, whose contracts are 
running out, are anxious to cover their requirements up to spring, 
and this week some substantial inquiries for ore were reported, 
but so far as could be ascertained they did not lead up to business. 
Consumers are quite prepared to buy on the basis of 18s. 3d., 
ex ship Tees, for Rubio of 50 per cent. quality, but merchants 
take a firm stand and still quote at the rate of 19s. The coke 
position is still very firm. In viewof the approaching holidays, 
there is great pressure for deliveries under current contracts, 
and there is very little free coke available. Prompt lots are 
therefore unobtainable under 18s. 6d. for good medium furnace 
kinds delivered at the works, and some sellers ask 19s. When 
the holiday pressure is over consumers anticipate some modifi- 
cation of existing rates. 


Manufactured Iron and Steel. 

In the finished iron and steel trades no change in prices 
has been made as a result of the association meetings in the latter 
part of last week. The works are busily employed on current 
contracts, and a fairly large output is maintained. In the case 
of finished iron the new work available is reported to have fallen 
away to considerable extent. The position of steel manu- 
facturers, however, is very satisfactory, and is regarded as more 
secure than that of makers of malleable iron. The Northern 
shipbuilders are now moving to cover their requirements, and 
orders for angles, plates, and sections are coming to hand in 
the steel trade. Some good contracts are held for railway 
material on home as well as foreign account, and several firms 
are assured of employment for some time to come. The prin- 
eipal market quetations are :—Common iron bars, £7 105.5 
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best bars, £7 17s. 6d.; best best bars, £8 5s.; packing iron, £6 ; 
iron ship plates, £6 l5s.; iron ship angles, £7 10s.; iron ship 
rivets, £8 10s.; iron girder plates, £7 5s.; steel bars, basic, 
£6. 15s.; steel bars, Siemens, £6 15s.; steel ship plates, £6 10s.; 
steel joists, £6 12s. 6d.; steel hoops, £7; steel strip, £6 15s.; 
steel ship angles, £6 10s.; steel boiler plates, £7 15s.; steel sheets, 
singlos, £8 5s.; steel sheets, doubles, £8 10s., all less the customary 
2} percent. Cast iron columns, plain £7 7s. 6d.; cast iron rail- 
way chairs, £4 5s.; light iron rails, £7 ; heavy steel rails, £6 10s.; 
steel railway sleepers, £7 5s., all net at works. It is understood 
that many of the large northern firms producing galvanised 
sheets have joined the newly formed association for the regula- 
tion of the industry. For a long time selling prices in this 
important branch of the steel trade have been exceedingly 
unremunerative, with the result that a few of the larger makers 
got together with a view of doing something for the betterment 
of conditions. Out of the conferences the newly born associa- 
tion has been evolved. The price of galvanised sheets is in the 
neighbourhood of £11 5s. per ton, less the usual 4 per cent. 


Coal and Coke. 

The coal market continues strong, chiefly owing to 
the fact that there is scarcely any coal to be obtained for delivery 
this side of Christmas. Business is dull in consequence of the 
gales delaying stemmed tonnage ; many collieries are hard up 
for a prompt turn, but, of course, merchants are unable to take 
advantage of the position through having no spot boats avail- 
able. The present slackness will ultimately cause a heavy squeeze 
and congestion. At Christmas the collieries only expect to 
lose one day, but at the end of the month calculate that pro- 
duction will cease between December 3lst and January 5th. 
It is expected that there will be plenty of business in January 
and February owing to contracts which turn into the new year, 
and the arrears which have to be wiped out. The quotation 
for best Durham gas coal remains firm at 15s. 6d., with that 
for second qualities approaching 14s. The Paris Gas Company 
is said to be in the market for next year’s supplies of coal, 
amounting to about 450,000 tons to 500,000 tons. There is a 
keen demand for bunker coals and prices for deliveries are high. 
The Hull trawler owners, whose purchases for their fleets run 
to 750,000 tons per annum, are grumbling at the high prices 
demanded by South Yorkshire coalowners for next year’s 
supplies, and they are in consequence arranging to have their 
Iceland boats coaled at Blyth and other northern ports. Durham 
ordinary bunkers command 13s. 3d., and best qualities from I4s. 
to 14s. 6d. The demand for coke is in excess of the supply, and 
prices are very stiff. Foundry coke is 21s. to 23s.; furnace coke, 
18s. fd. to 19s.; and gas coke, Its. to 17s. 3d. 








NOTES FROM SCOTLAND. 
(Prom our own Correspondent.) 


Pig Iron. 

THERE is little room for encouragement in the position 
of the Scotch pig iron trade. Consumers adhere to their policy 
of buying ordinary qualities in a hand-to-mouth manner, 
while the shipping demand is also weak. It is, however, only 
in the case of poorer brands that stocks are on the increase, as 
there is not the same necessity for storing, owing to the decrease 
in production due to the blowing out of furnaces. Although no 
definite information is obtainable so far, it is probable that the 
number of idle furnaces will be added to before the close of the 
year, and also that more furnaces producing hematite iron will 
be blown out shortly. There are 76 furnaces in blast in Scotland 
compared with the same number last week and 90 in the corre- 
sponding period of last year. 


The Warrant Market. 


Although the amount of business transacted in the 
Glasgow pig iron warrant market during the week only reached 
16,000 tons. the tone of the market is firmer. As stocks in the 
public stores at Middlesbrough decrease sellers are less in 
evidence, and with a moderate amount of buying prices are 
having an opportunity to stiffen. Cleveland iron closed at 
49s. 103d. per ton cash buyers, showing an increase of 54d. 
per ton on the week. Reports from abroad, while less gloomy, 
are not very encouraging, and consumers generally are pur- 
chasing very sparingly. There are slight indications of a revival 
in trade in the beginning of the new year. 


Prices of Scotch Makers’ Iron. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 63s. 6d.; 
No. 3, 62s.; Govan, No. 1, 62s. 6d.; No. 3, 61s.; Carnbroe, 
No. 1, 68s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 69s. 6d.; No. 3, 
64s. -; Gartsherrie, Summerlee, Calder, and Langloan, No. 1, 
70s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 7Is.; 
No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s. 6d.; No. 3, 63s. 6d.; 
Shotts, at Leith, No. 1, 70s.; No. 3. 65s.; Carron, at Grange- 
mouth, No. 1, 7ls.; No. 3, 66s. per ton. 


Scotch Steel Trade. 

The Scotch steel trade remains much the same as it was 
last week. There is an entire absence of specifications for plates, 
and outputs are being seriously reduced. Employment in the 
sectional mills is, however, decidedly better, and platemakers 
regard this a: a hopeful sign. The demand for home consump- 
tion is of a feeble nature, and the export trade is also considerably 
depressed. 


Finished Iron. 

There is no new feature to report with regard to the 
finished iron trade, and the position is unchanged from last week, 
all departments standing practically as they were. Black sheet 
manufacturers are quiet, but makers of galvanised sheets are 
comparatively busy. The current prices have brought out some 
inquiries, but the volume of business booked is not large. The 
malleable iron trade continues in a disappointing position. 
Consumers are still using large quantities of imported bars, 
hoops, and strips, and local makers are suffering accordingly. 
Foreign competition is also largely responsible for the scarcity 
of orders in the wrought iron and steel tube trade, works being 
badly off for new business and employment very irregular. It 
is hoped that trade will take a turn for the better very soon, as 
matters cannot be much worse than they are at present, and if 
no improvement is manifest business will be at a standstill 
altogether. 


Scotch Coal Trade. 


The Scotch coal trade continues in a most encouraging 
position. All classes of large coal are in heavy demand, and 
some of the better qualities are fully booked up to the end of 
the year. Ells are very firm, while the better qualities of splint 
are practically unobtainable. Among smalls treble nuts remain 
easy, but doubles and singles are decidedly stronger, and 
supplies are most difficult to arrange. With the arrival of a 
large number of steamers which were delayed by the heavy 
weather the pressure on the collieries has been very severe, 
but in most cases there has been little delay, and, consequently, 
shipments are well up to averag>. Ell coal is quoted, f.o.b. 
Glasgow, 13s. 9d. to 14s.; splint, 13s. 9d. to 17s.; navigations, 
15s. to 16s. 9d.; steams, 13s. to 14s. 6d.; treble nuts, 13s.; 
doubles, 12s. 3d. to 12s. 6d.; and singles, 10s. 9d. to 11s. per ton. 


Clyde Shipbuilding. 


: Although the output on the Clyde for 1913 is establish- 
ing a new record, the large amount of tonnage launched gives 





only a retrospective picture of the industry, and has little relation 
to the future. The amount of tonnage placed in the last three 
months is insignificant compared with the output, and a con- 
siderable amount of new work will be necessary during the next 
few months if the rate of production is to be maintained in 1914. 
Very few orders are being placed at present. An intermediate 
steamer of 520ft. in length for the Cunard Company’s Canadian 
service is to be placed with Scott’s Shipbuilding and Engineering 
Company, Greenock. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Bus rness on the Cardiff coal market has, with the near 
approach of the Christmas holidays, been getting gradually less, 
until at the time of writing it has practically reached its mini- 
mum. Buyers very early arranged for the bulk of their require- 
ments for this month, a very substantial proportion of their 
quantities being fixed up for the first half, but bad weather 
has delayed vessels, and outputs have, until last week, been so 
bad that shipments have been affected, while it must not be 
forgotten that the abortive strike on the Great Western Railway 
was a hindering factor. At the end of last week the congestion 
on the docks and railways was very pronounced, and it was 
extremely difficult to get loading berths. This caused numerous 
collieries considerable trouble, and empty wagons being scarce, 
values for spot loading were adversely influenced. This was 
more noticeable in regard to the Admiralty coals, which is very 
rarely the case, whereas ordinary large coals and Monmouth- 
shires were very steady. This week, however, things have been 
rather better, and a firmer tone prevails, although the market 
is not free from patchiness. All the collieries are, on paper, full 
up for this month. With the miners’ three days holidays, the 
25th, 26th and 27th, and consequently a substantial loss of 
output, prices will, it is expected, be well upheld and the new 
year open with every prospect of their continuance thus. Best 
Admiralties ure nominally about 21s. to 21s. 6d., and others in 
proportion. Monmouthshires are very firm, and almost un- 
obtainable as regards black veins and Western Valleys. Smalls 
have held up well with the exception of cargo descriptions, which 
are weak on a poor demand. Patent fuel is strong, and sellers 
have no supplies to offer this month. Pitwood is inclined to 
ease on arrivals of cargoes, and with inquiry quiet. 


Contracts and Prices. 

Business over next year has been quiet, although there 
is still a fairly good inquiry. The Paris—Orleans Railway has 
practically concluded its contracts, but instead of placing two- 
thirds of its requirements in South Wales and one-third in the 
North, the quantities have been reversed, one-third coming 
to this district. The Portuguese Railways have contracted for 
93,000 tons of Cardiff smalls for delivery over next year at 
Lisbon and Oporto, Messrs. Lysberg having, it is reported, 
secured the contract at 17s. lld. c¢.i.f. Lisbon and Oporto. 
Instead of buying Durham smalls, for 25,000 tons of which prices 
were asked, the authorities have placed this part of the business 
with Germany. One of the Bulgarian railways which was 
inquiring for 25,000 tons of Monmouthshire locomotive coals 
over the next three months was stated to have declined the 
prices sent in, and to be seeking fresh tenders. The following 
are the current approximate quotations :—Steam coal: Best 
Admiralty large, 21s. to 21s. 6d.; best seconds, 19s. 9d. to 
20s. 3d.; seconds, 19s. to 19s. 3d.; ordinaries, 18s. 3d. to 18s. 9d.; 
best drys, 19s. 6d. to 20s.; ordinary drys, 18s. to 18s. 6d.; 
best bunker smalls, lls. to lls. 3d.; best ordinaries, 10s. 3d. 
to 10s. 6d.; cargo smalls, 6s. 9d. to 7s. 6d.; inferiors, 6s. 3d. 
to 6s. 9d.; washed smalls, lls. to 12s.; best Monmouthshire 
black vein, large, 18s. 6d. to 19s.; ordinary Western Valleys, 
l7s. 3d. to 17s. 9d.; best Eastern Valleys, 16s. td. to 17s.; 
seconds, 15s. 9d. to 16s. 3d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. to 19s.; No. 3 Rhondda, 
large, 18s. to 18s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 
large, 14s. 6d. to 15s. 6d.; through, Ils. to 12s.; smalls, 8s. 6d. 
to 9s.; best washed nuts, l6s. to 16s. 6d.; seconds, 14s. 9d. 
to 15s. 3d.; best washed peas, 14s, to 14s. 3d.; seconds, 13s. 3d. 
to 13s. 6d. Patent fuel, 21s. 6d. to 22s. 6d. Coke: Special 
foundry, 27s. to 29s.; good foundry, 23s. to 25s. 6d.; furnace, 
20s. to 22s. Pitwood, ex ship, 21s. 3d. to 21s. 6d. 


as8. 


Newport (Mon.). 


Extremely little coal has been available on the open 
market this week, and quotations for best black veins, Western 
Valleys and best Easterns have been only nominal, as it has been 
practically impossible to arrange for supplies for early loading. 
Tonnage supplies have been substantial and loading berths 
difficult to obtain. Outputs have increased, but not beyond the 
requirements of shippers. Smalls have not been so firm, as the 
inquiry has been comparatively quiet. Quotations for January 
loading rule firm for large descriptions. Approximate quota- 
tions :—Steam coal: Best Newport black vein, large, 18s. 6d. 
to 18s. 9d.; Western Valleys, 17s. 6d. to 17s. 9d.; Eastern 
Valleys, 16s. 9d. to 17s.; other sorts, 16s. 3d. to 16s. 6d.; best 
smalls, 8s. to 8s. 6d.; seconds, 7s. 9d. to 8s. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 17s. to 18s. Patent fuel, 
19s. to 20s, Pitwood, ex ship, 21s. to 21s. 6d. 


Swansea. 


Shipments during the past week have been very active, 
but the difficulties which arose on the railways and docks in 
the matter of congestion owing to the recent strike have not 
been altogether surmounted, though things are now straighten- 
ing out. Bookings for loading before the holidays are heavy, 
so that it has been difficult to arrange fresh business. Both 
anthracite and steam coal quotations show very little change, 
and are at about recent levels. Approximate prices :—-Anthra- 
cite: Best malting large, 21s. 6d. to 24s. net ; second malting, 
large, 20s. to 21s. 6d. net; big vein, large, 18s. to 19s. less, 
24 per cent.; red vein, large, 15s. to 16s., less 24 per cent.; 
machine-made cobbles, 21s. 6d. to 24s. net ; Paris nuts, 23s. 6d. 
to 26s. net; French nuts, 23s. 6d. to 26s. net; German nuts, 
23s. to 26s. net ; beans, 16s. 9d. to 18s. 9d. net ; machine-made 
large peas, 13s. 3d. to 14s. net ; rubbly culm, 5s. 6d. to 5s. 9d., 
less 24 per cent.; duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best 
large, 19s. 6d. to 21s. 3d., less 24} per cent.; seconds, 14s. 9d. 
to 15s. 9d., less 24 per cent.; bunkers, 12s. to 13s. 6d., less 24 
per cent.; smalls, 7s. to 8s., less 24 per cent. Bituminous coal : 
No. 3 Rhondda, large, 17s. 6d. to 18s. 3d., less 2$ per cent.; 
through and through, 13s. 9d. to 14s. 6d., less 24 per cent.; 
smalls, 10s. 3d. to 11s. 3d., less 24 per cent. Patent fuel, 17s. 3d. 
to 17s. 9d., less 24 per cent. 


Iron and Steel Trades. 


Pig iron: Standard iron, 49s. 74d. to 49s. 104d.; 
hematite mixed numbers, 61s. cash, 61s. 3d. month; Middles- 
brough, 50s. cash, 50s. 3d. month ; Scotch, 56s. cash, 56s. 3d. 
month; Welsh hematite, 67s. dd.; East Coast hematite, 66s. 
to 67s. c.i.f.; West Coast hematite, 66s. to 67s. c.i.f. Steel bars : 
Siemens, £4 lls. 3d. per ton; Bessemer, £4 10s. per ton. Steel 
rails, heavy section, £6 10s. Iron ore, Rubio, 18s. to 18s. 6d. 


Tin-plate and other Quotations. 


I.C., 20 x 14 x 112 sheets, 12s. 9d. to 12s. 104d.; 
I.C., 20 x 28 x 56 sheets, 13s. to 13s. I4d.; LC., 28 x 20 








x 112 sheets, 25s. 6d. to 25s, 9d.; I.C. ternes, 28 x 20 x 1]9 
sheets, 22s. 6d.; finished black plates, £9 10s. per ton. gal. 
vanised sheets, 24 g., £11 per ton. Block tin, £173 Ss, ov 4. 
£174 10s. three months. ag £65 cash, £64 179, 6d, lms 
months. Lead, £18 per ton English, £17 15s. per ton Spanish 
Spelter, £21 5s. per ton. Silver, 26§d. per ounce. 


5s. 








Royat MereorovoeicaL Socrery.—A meeting was held at 
a Jast: ter, on We dnesday 





the Institution of Civil g S, 
last, when a paper on “ The Great Rain Storm at Doncaster 
September 17th, 1913,” was presented by Mr. R. ©. Mossman 
and Mr. C. Salter. During a period of disturbed weather a very 
heavy and local fall of rain took place. The storm lasted 14 
hours, and in that time more than 4in, of rain fell at six stations 
of which four had more than Sin. The small area erbraced 
by the heavy rain was shown by the circumstance that more 
than 4in. fell over only 61 square miles, while more than .50in, 
fell over 2336 square miles. Over the latter area 47,330 million 
gallons of water was precipitated. A paper on ‘ Recent Studies 
of Snow in the United States ’’ was contributed by Dr. J. ;, 
Church, jun. He described the snow sampler and weigher, 
an instrument he had designed for quickly measuring the depth 
and the water content of snow on mountains. He then rc ferred 
to some phases of the snow problem which were susceptible of 
solution by means of this instrument. The meeting concluded 
with a paper by Mr. C. E. P. Brooks on “ The Meteorological 
Conditions of an Ice Sheet and their Bearing on the Desiccation 
of the Globe.” 


ContTracts—We are informed by the Edison and Swan United 
Electric Light Company, Limited, that two battleshi; 
a Turkish boat belonging to the Imperial Ottoman Gover: inent, 
and the other H.M.S. Emperor of India, belonging to the British 
Admiralty——will be lighted throughout with Royal Ediswan 
electric lamps.—George Green and Co., foundry engineers, 
Keighley, are supplying the complete foundry melting «uip- 
ment for the new Liverpool foundry of Harland and Wolff, 
Limited, which includes four of the firm's rapid *‘ Economic ” 
cupolas, one of 4 tons, two of 6 tons, and one of 10 tons per hiour 
capacity, together with motor-driven blower, &¢.—Boviny and 
Co. have recently received orders for turbine plant and 
sories for a total of 1365 horse-power, the orders coming from 
Colombia, New Zealand, Tasmania, and Japan. These turbines 
vary in power from 65 to 450 horse-power. The same firm has 
also received orders for eleven Victoria turbo-pumps from 
customers in this country, Egypt, Holland, India, and Japan, 
The two most powerful pumps are for Calcutta, and are to deliver 
1470 gallons per minute against a head of 308ft.—Brunner, 
Mond and Co., Limited. Northwich, have ordered a ** Hatfield” 
petrol motor fire engine from Merryweather and Sons. The 
engine will be propelled by a four-cylinder petrol motor, and will 
be fitted with a pump capable of delivering 450 gallons per 
minute. 
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NATIONAL ILLUMINATION CoMMITTEE OF Great Brirsvix 

A provisional committee, formed of representatives of the 
Illuminating Engineering Society, the Institution of Flectrical 
Engineers, the Institution of Gas Engineers, and the Na ctonal 
Physical Laboratory, held a meeting on November 29th lest, 
at which arrangements were made for the formation of a National 
Illumination Committe», to be constituted according to the 
statutes of the International Illumination Commission, with 
the primary object of affiliating Great Britain to that Commis-ion. 
The provisional committee recommended that the National 
Commitee should consist of five representatives of each of the 
three technical societies and two representatives of the National 
Physical Laboratory. This recommendation has been adopted, 
and the following have been nominated as members of the 
Committee :—By the TUluminating Engineering Society : 
Mr. Leon Gaster, Mr. F. W. Goodenough, Professor Silvanus 
P. Thompson, and Mr. A. P. Trotter (this Society has not yet 
nominated its fifth representative). By the Institution of 
Electrical Engineers: Mr. F. Bailey, Mr. W. Duddell, Mr. k. 
Edgeumbe, Mr. Haydn Harrison, and Professor J. T. Morris. 
By the Institution of Gas Engineers : Mr. E, Allen, Mr. J. Bond, 
Mr. W. J. A. Butterfield, Dr. H. G. Colman, and Mr. H. Watson. 
By the National Physical Laboratory: Dr. R. T. Glazebrook, 
C.B., and Mr. C.C. Paterson. The first meeting of this National 
Committee took place on the 2nd inst., when the following 
were chosen as officers :—Chairman, Mr. E. Allen, of Liverpool : 
vice-chairmen, Mr. W. Duddell and Mr. A. P. Trotter, both of 
London, and hon. secretary and treasurer, Mr. W. J. A. Butter- 
field, of London. Great Britain is entitled to two delegates 
on the Executive Committee of the International Illumination 
Commission, and Dr. H, G. Colman and Mr. W. Duddell were, 
accordingly, appointed by the Committee as the delegates 
from this country. 


Royat Instrrution.—The following are the lecture arrange- 
ments at the Royal Institution before Easter :—Professor H. H. 
Turner, Savilian Professor of Astronomy, Oxford, a course ol 
experimentally illustrated lectures, adapted to a juvenile 


| auditory, on ‘‘A Voyage in Space: The Starting Point—Our 


Farth,”’ December 27th ; ‘* The Start through the Air,’ Decem- 
ber 30th; ‘‘ Journeying by Telescope,’”’ January Ist ; “* Visits 
to the Moon and Planets,” January 3rd ; ‘‘ Our Sun,’ January 
6th; ‘The Stars,” January 8th. Professor W. Bateson, 
Fullerian Professor of Physiology, Royal Institution, six lec- 
tures on ‘‘ Animals and Plants under Domestication.””  Pro- 
fessor Sir John H. Biles, three lectures on “ Modern Ship- 
building: (1) Smooth Water Sailing; (2) Ocean Travel; (3) 
The War Navy.” Mr. Arthur H. Smith, two lectures on 
** Landscape and Natural Objects in Classical Art.’? Dr. W. 
McDougall, two lectures on ‘‘ The Mind of Savage Man (lIllus- 
trated by the Pagan Tribes of Borneo): (1) His Intellectual Life ; 
(2) His Moral and Religious Life.” Professor Sir Thomas H. 
Holland, two lectures on ‘‘ Petroleum Supply from the Geological 
Point of View.”” Professor I. Gollancz, two lectures on “‘ Hamlet 
in Legend and Drama: (1) The Myth; (2) The Play.”” Pro 

fessor C. F. Jenkin, three lectures on ‘‘ Heat and Cold.” Dr. 
C. W. Saleeby, two lectures on ‘“ The Progress of Eugenics : 
(1) The First Decade of Modern Eugenics, 1904-14; (2) 
Eugenics To-day: Its Counterfeits, Powers, and Problems. 

Professor F. Corder, three lectures on ‘‘ Neglected Music:! 
Composers: (1) Ludwig Spohr; (2) Henry Bishop; (3) 
Joachim Raft (with musical illustrations).”’ Dr. J. A. Harker. 
two lectures on “‘ The Electric Emissivity of Matter: (1) The 
Metals ; (2) Other Substances (with experimental illustrations. 

Professor Sir J. J. Thomson, Professor of Natural Philosophy. 
Royal Institution, six lectures on ‘‘ Recent Discoveries in 
Physical Science.” The Friday evening meetings will commence 
on January 23rd, when Professor Sir James Dewar will deliver 
a discourse on ‘‘ The Coming of Age of the Vacuum Flask. 

Succeeding discourses will probably be given by Mr. H. Wickham 
Steed, Dr. H. S. Hele-Shaw, Professor J. Norman Collie, Pro - 
fessor W. A. Bone, Rev. Canon J. O. Hannay (“ George \. 
Birmingham ”’), Sir Walter R. Lawrence, Bart., the Right Hon. 
Lord Rayleigh, Professor J. A. Fleming, Professor Sir J. J. 
Thomson, Dr. A. Keith, and other gentlemen. A general meet- 
ing of the members of the Royal Institution was held on Monday 
afternoon, the Ist inst., the Duke of Northumberland, president. 
in the chair. Mr. Howard Marryat and Mr. H. Gordon Selfridge 
were elected members, and Dr. Henri Deslandres,* Paris, w:'s 
elected an honorary member of the Institution. The chairman 
announced the death of Sir William Preece, a member of the 
Institution, and a resolution of condolence with the family wa 
passed. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(Zrom our own Correspondent.) 


Rheinland-Westphalia. 

EmpLoyMENT and demand have remained tolerably 
active during this and last week, some establishments reporting 
the amount of fresh work to have increased so considerably 
as to guarantee employment up to the end of next quarter. 
Opinions differ greatly regarding the further development 
of the iron industry, and pessimists rather expect a return of 
the depression in the immediate future, for some articles at 
least. In pig iron only a moderate amount of business can be 
secured, but prices remain stiff. Malleable iron is in lively 
request for home as well as foreign account. 


The Silesian Iron Market. 

In the beginning of November a want of orders was 
generally complained of at the various iron and steel producing 
establishments, but in the last few weeks matters have been 
quite active, both home aud foreign demand improving steadily, 
and some slight advances in quotations have also taken place. 
With Roumania and Servia a normal business is again being 
doue, and from Sweden and Denmark an increasing inquiry 
is also reported, quotations being inclined to move in an upward 
direction. 


From Luxemburg. 

An abatement in activity is again felt in the iron 
industry of the district. For bars, however, a better demand, 
end a consequent stiffening of prices, arc noticeable. At the 
blast furnaces a regular activity continues. Some fair export 
orders can be obtained, and home inquiry has increased generally. 
Kor foundry pig 74f. p.t. has been taken, where orders of some 
weight are concerned. On the whole the consumption of pig 
iron is rather lower than was anticipated for this time of the 
year; the same is the case in the minette trade, and the number 
of workers has already been reduced at some mines. 


List Quotations. 

The following are the current list prices per ton free 
at works :—Raw spathose iron ore, M.12.60; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14, net at 
mines ; spiegeleisen, 10 to 12 per cent., M.82; white forge pig, 
M.69 + iron for steel making, Siegerland quality, M.72 to M.73 ; 
Khenish-Westphalian brands, M.74 to M.75 ; German Bessemer, 
M.81.50; Luxemburg foundry pig, No. 3, M.63 to M.65 ; German 
foundry pig, No. 1, M.77.50; No. 3, M.74.50; German hema- 
tite, M.81.50; good merchant bars; common quality, M.96 
to M.99; iron bars, M.100 to M.105; hoops, M.115 to M.120; 
heavy basie plates, M.102 to M.105; steel plates for boiler- 
making purposes, M.112 to M.115; sheets, M.117.50 to M.122: 
iron or steel drawn wire, M.117.50. 





Production of Pig Iron. 

According to official statements, given by the Union 
of German [ron and Steel Masters, the production of pig iron in 
Germany, including Luxemburg, was for November this year 
1,587,288 t., as compared with 1,651,447t. in October, 1913, 
and 1,537,205 t. in November, 1912. Daily output in November 
was 52,910 t., compared with 53,272 t. in October, 1913, and 
52,240 t. in November, 1912. Output in the different sorts of 
pig iron was as follows :—Foundry pig, 293,577 t., compared 
with 300,008t. in November, 1912; Bessemer, 30,132 t., 
compared with 33,563 t.; basic, 1,000,872 t., compared with 
67,832 t.; steel and spiegeleisen, 221,849t., compared with 
195,664 t.: forge pig, 40,858 t., compared with 40,138 t. Pro- 
duction of pig iron during the period from January Ist to 
November 30th this year has been 17,682,140 t., compared with 
16,286,546 t. in the corresponding period last year. 


The German Coal Market. 
Engine and house fuel have been in somewhat better 
request during the week, and coke is selling freely, rates being 
etiff all round. 


Austria-Hungary. 

Although there is a tendency on the part of some 
local consumers to purchase a little more freely, the iron and 
steel trades of the country are, on the whole, in an unsatisfactory 
condition. The next few weeks are not expected to bring any 
marked change, but a more animated demand is likely to set in 
with the new year, and rates will probably meet with an advance 
later on. Pit and brown coal are in regular demand. 


The Belgian Iron Market. 

New business is not particularly large at present, but 
certain factors are slowly operating towards a return of con- 
fidence. Quotations have been showing more firmness in nearly 
all trades, but more particularly in bars, which are selling at 
£4 10s. p.t. for basic sorts, while iron bars realise from £4 14s. to 
£4 16s. p.t. In rolls existing orders reach up to the end of 
this year, and the price quoted is £5 12s. p.t. f.o.b. Antwerp. 
Engine coal is in normal request, and there are indications of 
more life in house fuel. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 3rd. 

Av this time last year the railroads had contracted for 
2,500,000 tons of rails for 1913 delivery. Up to date less than 
500,000 tons have been ordered for 1914 delivery. At least 
the same volume of business will be placed, and it is believed 
that when all the orders are in, the increase over this year will 
be over 300,000 tons. This estimate is not based upon solid 
grounds. Much railroad building is talked of, and under 
favourable conditions will be prosecuted, but the strong dis- 
couraging factor at present is that the railroads are not per- 
mitted to make business safely profitable. There is but little 
doubt that the present unfavourable conditions will soon dis- 
appear. Prospective currency legislation makes bankers 
hesitate to finance big loans, and this unwillingness accounts for 
much of the prevailing dulness in the steel industry. While 
rail buying is dull, this has been a good locomotive week, but no 
ear orders of moment have been placed, though orders are pending 
for several thousand. A great many interests which need steel 
are holding back for fractional advantages. Competition for 
both steel and iron bars is sharp, and prices are low. Pig iron 
transactions are restricted to small lots for current needs. No 
serious shading in any line of mill or furnace products is probable 
or possible. The strongest factor in the market is the large 
amount of material that will be required for enterprises and for 
repairs, improvements, and extensions which are absolutely 
necessary. Thus far the tariff has made no ripple upon the 
surface, and American makers feel that they can protect their 
interests without digging into profits. A further reduction in 
output is in sight, and it is barely probable that output may 
decline to 45 per cent. of capacity. The present situation is 
due to a number of influences, none of which are fundamental. 
Copper is quiet, and electrolytic has been sold a fraction under 
15 cents, although 15 cents is the asking price of all the agencies. 
American consumers are very cautious in making purchases, 
and exporters are counting upon further fluctuations downward. 
The Copper Producers’ Association expects an increase in surplus, 
and until the statistical position can be made clearer both at 
home and abroad large transactions need not be expected. 


BRITISH PATENT SPECIFICATIONS. 


When an in a8 ¢ ted from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentione tn the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


565. January 8th, 1913.—-INTeERNAL ComBusTION ENGINE, 
Scott’s Shipbuilding and Engineering Company, Limited, 
Greenock, Scotland, and another. 


In erder to save some of the power ordinarily used in Diesel | 


engines for compressing the fuel injection air, it is proposed to 
deliver the fuel into the cylinder in two parts. The pilot charge 
ix injected in the usual way through the central valve A, and 
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may be sufficient merely to overcome the inertia and friction of 
the engine. This charge is ignited in the usual way by the heat 
of the compression. When the explosion pressure produced by 
it has fallen considerably, the main charge of fuel is admitted 
by means of ordinary pumping devices through one or more 
valves B, and is ignited by the explosion temperature of the 
pilot charge. It is particularly to be noticed that both charges 
of fuel, pilot and main, are of the one oil.— November 26th, 1913. 


11,391. May 15th, 1913.—MertTuop or WorkInNG INTERNAL 
CoMBUSTION ENGrINEes, C. Magnée, 57, Rue Gravier, 
Chénée, Belgium, and another. 

From the cylinder A the exhaust is delivered along the pipe B 
and discharged in part at C. In part it passes down the pipe D 
at the end of which it mixes with water E, in which it deposits 
its dust and from which it takes up moisture. Rising through 
the annular passage F, it enters a superheater G surrounding 
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the exhaust pipe B, and leaving this by the pipe H it enters 
the supply pipe J of the cylinder, in which pipe it mixes with 
fresh air drawn in at K and with carburetted air drawn in through 
the carburetter L. The proportions of the air, gaseous fuel, 
steam and exhaust gas in the charge can be varied by adjusting 
suitable valves without varying the volume of the total admitted. 
“Excellent endothermic combustion,” it is claimed, results 
with the arrangement, because the working stuff being strongly 
superheated contains no trace of liquid water.—November 26th, 
1913. 


AERONAUTICS. 


26,921. November 22nd, 1912.—-AERopLAN"“, H. Coanda, 
17, Westbury-road, Bristol, and the British and Colonial 
Aeroplane Company, Limited, Bristol. 

An aeroplane on alighting sometiines capsizes head foremost, 
owing to the sudden retardation of the leading end of the chassis 
relatively to the upper part of the machine. This invention 


N° 26,921 








is intended to prevent such capsising. On each side the fuselage 
is supported by a chassis framework comprising top and bottom 
members A, B and pivoted struts C, D. The frames are held 
rigid by diagonal bracing wires E, E, provided with breakable 
links F. Instead of the aeroplane capsising, the links F break 





and the aeroplane “ kneels down” on the chassis. The struts 


C are longer than the struts D, so that when the links F break 
the forward end of the machine is raised up. The invention 
also covers the application of drum breaks G to the back axle 
operated by Bowden wire H.—November 26th, 1913. 


DYNAMOS AND MOTORS. 


9264. April 19th, 1913.—ImpRoVEMENTS IN THE MOUNTING 
or Carson Brush Horpers or MaGneto ELEcTRIc 
IGNITION OR OTHER MACHINES, Robert Bosch, of Hoppen- 
laustrasse 11-13, Stuttgart, Germany. 

The casing A has a toothed surface B at the centre of which is 
an aperture C to receive the support of the carbon brush. On 
one side of and close to the brush holder D, a slot E is provided 
in the casing, and one limb of a spring clip F is inserted in the 
slot and is pivoted on a pin G, of which the axis is at right angles 
to the direction of the slot. ‘The back H of the brush holder 
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is rounded to a curve of which the centre lies in the axis of the 
pin G, and on the crown of the curve there is a recess or notch I, 
into which a projection on the spring clip F snaps. The spring 
clip F is strengthened by being made of two strips F}, F! 
doubled over each other. When the clip is pressed down by 
hand from the position shown, the projection is forced out 
of the recess I and the clip slides over the back of the brush 
holder and releases the latter, which can be at once removed. 
If the clip is again raised the brush holder can be replaced in 
the reversed position and held again by the clip with the main 
lead downwards. A modification of the invention is also illus- 
trated and described.— November 26th, 1913. 


MEASURING AND TESTING INSTRUMENTS. 


28,306. December 7th, 1912.—WerrIGHING AND Force Measur- 
ING Macuine, H. 8S. Hele-Shaw, 64, Victoria-ctreet, West- 
minster, S.W. 

The table A is supported at its four corners on supporting 
pistons consisting of upper members B and lower members C, 
the latter working in cylinders D. The cylinders are connected 
by pipes E with a series of pistons F', formed in one piece, which 
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add up the hydraulic pressures transmitted from the four 
cylinders and indicate the total by means of a pointer and 
scale. The system is filled with liquid—oil, say—by means 
of the pump G. The cylinders D are formed as reservoirs at 
the top, and the arrangement of the pistons—forming the subject 
of a separate application for a patent—-is intended to overcome 
any difficulty caused by liquid leaking back from beneath the 
pistons into the reservoirs.—November 26th, 1913. 


MINES AND METALS. 
17,925, August 6th, 1913.—IMPROVEMENTS IN AND RELATING 
ro Evecrropes ror Etectric Furnaces, Fried. Krupp 
“.ktiengesellschaft, of Essen, Germany. 


N° 17.925. 

















The object is to provide an casily detachable connection 
between the electrode and the head thereof by which the in- 





jurious actions of sparks formed between the electrode and the 
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head thereof are prevented with certainty. The water-cooled | terminal of the apparatus. The spring H maintains the rings | has an interior lining from top to bottom. This lining has a 

metallic head B is connected to the electrode A, which consists | D in contact. The piece I is fixed on the upper portion of an | interior diameter less than that of the lower casing, so that 
of carbon, by means of a screw-threaded shank B', likewise overhangs the interior of the lower casing. A metallic 
water cooled, and the screw-threaded shank B! fits loosely into 
a screw-threaded hole in the carbon. The space between the N° 6359 
two screw threads is filled with an easily fusible metal C, the \ i 
melting point of which may with advantage be below 100 dey.., \ 

such, for example, as Wood’s metal. The head B of the electrode \ 

is mounted upon an arm D which can be moved up and down on 
a column—not shown. If the contact between the carbon and 
the metal packing C or between the shank B! and the metal 
packing C is not perfectly complete at any point, so that sparks 
are produced when an electric current passes, the heat generated 
thereby melts the metal near such point immediately and fills 
up the gap. The formation of the sparking consequently 
immediately ceases, before any damage can be done to the screw 
thread. If the carbon is to be disconnected from the head B 
the cooling is stopped while the current is passing. In con- 
sequence of this, heating takes place to such a degree that the 
metal C melts, and the carbon ean then be easily unscrewed. 
The metal C collects in the bottom of the hole in the carbon and 
can be used over again without loss. November 26th, 1913. 
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MISCELLANEOUS. 
is fitted at the bottom of the lining for support. The lining 


_danuary Ist, 1913.—IMPRovEMENTS IN ELECTRICAL . . : eS 
('ERMINALS, Sarstield William Martyn, of 11, Pratt-street, N : and the ring provide a straight-away opening for a poker or the 

_ Camden Town, London. : like, so that the latter may be held rigid against lateral moves ent, 

his invention relates to improvements in electrical terminals : 
such as are commonly used in wall plugs, where the female ) 

‘moinal j 7 [Datta iof 1,075,934. Thermostatic Vatve, R. 7. Parise Or 
terminal is generally made out of a solid piece of metal, the male ’ ; ag " 2 = ye cee bone ns a = © : a ey Bo cape 
part being slotted so as to provide the necessary contact ; -" P =e Gaugnor to: Lewson Mankjachirng Company, Homestcad, 
sal tinh Geetha dhoead to quevthe & Saeco tasminal which orine tod @ Corporation of Pennsylvania. —Filed December 13th, 
the male part, thereby making good electrical contact, easily The ae \gt the valve is provided with a hollow exte: 

} xtension, 
and a thermostatic device is connected to the valve body and 
is movable within the extension. A carrier movable within 
the body has a part within and guided by the body extension, 


There are seven claims. 


insulating recipient containing, for instance, water, and closes 
the latter tightly. The principle is the same in both cases. 
November 26th, 1913. 


1931. January 23rd, 1913.—-REFRIGERATING MACHINE, H. J. 
Ward, Dartford Ironworks, Dartford, Kent, and another. 

This is a vapour compression machine. A is the steam boiler, 
B the high and C the low-pressure cylinder of a steam engine, 
and D the compressor driven by the engine. Compressed vapour 
is led through the coil FE in the condenser F. The liquid formed 
then enters the cooler G, wherein it passes through a coil H 
immersed in water. The refrigerant then flows through the 
usual regulating valve into a coil J in the evaporator K, and 
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Co-operating levers are mounted on the carrier with one lever 
adapted to engage the thermostatic device and another lever 
adapted to engage the valve. The carrier is provided with a 
threaded socket, and a stem rotatable in a wall of the body 
is adapted to be rotated at the exterior of the latter. The 
made and easily broken. A designates an ordinary male pin if inner portion of the stem is threaded and adapted to engage 
with a cross hole and a set screw for fastening the cable, B a the threaded socket of the carrier. There are nine claims. 
female socket with its cross hole and set screw and four slots | a : an . r : 
to take the male pin, C a spring of split tubular shape, and D —— Pg Fil rep Mla ages A Barres, 8. B. Eckert, 
and E the two cables to be joined. In operation A fits into B 1 in lige mt saststicg A xicis Urencopicn 
and the slotted sides of B are pressed against A by the tubular The device includes in combination a chuck for engaging 
split spring C which surrounds B, thereby making a sound one side of the parts to be welded, a head and means for giving 
plecietnel nd monchauinsl Gomnectson._—Nosenber 28th. 1985 this head and chuck relative movements of rotation. A welding 
—l 26th, . 
































28,609. December 12th, 1912.—Apparatus For HEATING, : ia 
CooLiInc oR Drytnc GRAIN OR GRANULAR SUBSTANCES, 076,106] 
E. Samuelson, Britannia Works, Banbury, and another. 
Fig. 1 is a vertical section, Fig. 2 a cross-section and Fig. 3 
an elevation of the apparatus. It consists of a casing A, inside 
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thence to the suction of the compressor D. A portion of the 
exhaust steam from the low-pressure cylinder or some live 
steam from the boiler is led by the pipe L to an ejector M dis- 
charging through a diffuser N into the steam condenser P. 
This ejector is contained in the cooler G. The steam passing 
through it entrains water vapour from the cooling vessel G, 
causing a vacuum to form so that the water surrounding the 
coil H is evaporated and the refrigerant in the coil cooled toa 
greater extent than it would be without the ejector.—-November 
26th, 1913. 


























roller is carried by the head, and there are means for moving 
the welding roller into engagement with the opposite side of 
the parts to be welded from that engaged by the chuck for 
pressing the parts against the chuck, whereby the welding 

SELECTED AMERICAN PATENTS. roller and chuck co-operate in welding the parts. There are 
(From the United States Patent-office Official Gazette.) five claims. 


eee 1,076,120 Srartinc Device ror ExpLosivE ENGINEs, J. 0. 

1,075,942. Grain Separator, S. J. Rice, Escanaba, Mich. Hobbs, Chicago, Ill.—Filed December 27th, 1911. 
Filed February 8th, 1912. Renewed August 12th, 1913. The starting shaft has a crank loosely mounted on it, and 
The separator has an inverted conical casing having its minor | there are means for applying fluid pressure to the crank, and a 
end open. An inverted conical perforated member is rotatably | fluid pressure operated clutch for locking the crank to the shaft, 
mounted in the casing and is arranged concentrically with and 
in spaced relation to it. It has its major end open and there are 
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which rows of tubes B, C, D, E are arranged. The tubes in 
rows, such as B, D, are staggered, as are those in rows such as 
(', E, and the rows B, D are at right angles to the rows C, E. 
Heating or cooling fluid is admitted to and drawn off from the 
tubes by way of the pipes F, G.—November 26th, 1913. 


6359. March 14th, 1913.—ImMPROVEMENTS IN OR RELATING * , WW 4 = : O} 


TO LIGHTNING ARRESTERS, Georges Giles, of Hotel du aN ‘ rere | 
Faucon, Fribourg, Switzerland. ‘ w. \ Wy 
This invention relates to an electrolytic lightning arrester and Zi ey) 
has the obiect to remove the drawbacks inherent to hitherto ‘ KAP SE 
known lightning arresters of thiskind. The lightning arrester re- “wa | 44 = 
presented in the upper sketch comprises a tube A of insulating 
material, e.g., glass, which contains, for instance, distilled water 
B, and in which a chain C, for instance, of aluminium, the links 
of which are of any suitable form, is arranged. When a voltage 
is applied to the ends of the chain, an insulating film is formed 
on. the links and prevents any passage of current through the 
apparatus. In the case of a sudden excess voltage, the film is! means for delivering grain to the interior of the perforated 
temporarily perforated, and allows the excess voltage to pass | member at its minor end, as well as means for rotating the 
through the apparatus, whereafter the film is re-formed, thus perforated member. A blast of air is sent transversely through 
preventing a durable short circuit through the apparatus. | the casing across the upper end of the perforated conical member, | and valve mechanism for controlling the application of fluid 
In the case of the other drawing, rings D made, for instance, | and is discharged into the perforated conical member at its pressure to the crank and to the dateh aes are also pro- 
of aluminium, are strung on an insulating tube E between a| lower end. There are four claims. vided for manually operating the valve mechanism to apply 
catia oe A Suprccllnetone Pateigti ne tse rein a. — "FR Ree 1 : ° : , ss fluid pressure to the crank and to the clutch, and means auto- 
»ottom piece F! is supported by a conducting shaft G, which is | 1,075,566. Gas Propucer, J. A. Herrick, New York, N.Y.— matically actuated by the crank for releasing fluid pressure 
placed in the tube E, and the end of which projecting out of Original application filed July 10th, 1911. Divided and this tl aati y df - lut | Th wt ~4 lai — 
the upper end of the tube, forms one of the terminals of the application filed August 7th, 1911. . Re te eg er ee ao api cia amma 
apparatus. Upon the ring K a spring H acts, the spring being The producer has two independent concentric casings, one 
connected with the conducting piece I carrying the second | above the other and relatively rotatable. The upper casing 
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BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H. SMITH. 
(Conclusion.) 
SUMMARY OF CONCLUSIONS. 


We have now gone through the whole theory of 
heat transmission from the furnace end of the boiler 
to the outflow end of the economiser. It remains 
only to summarise the whole, and to state in concise 
manner the method by which our equations and 
diagroms are to be utilised in designing boilers and 
economisers, or in investigating the practical results 
of the working of such plant. It must be understood that 
the original diagrams have been drawn out on a very 
large scale upon finely divided and accurately ruled 
squared paper. Want of space prevents them being 
reproduced here, except to such a greatly reduced 
scale as to make the printed diagrams of little or 
no use for accurate scientific design. 

1.__It is first shown that for all British coals except 
those technically known as gas coals, and excepting 
also coke, that is to say, with the exceptions of the 
coals containing extreme percentages of hydro- 
carbons, and those containing no hydrogen at all, 
the ratio of what is usually termed free uncombined 
hydrogen, that is (H — 4 O) to the carbon is approxi- 
mately constant; so that, as regards the heating 
value, the uncombined hydrogen may be reduced 
to an equivalent percentage of carbon, this percentage 
being practically constant for all British coals used 
under boilers. It must, however, be distinctly 
understood that the heating value of the fuel so 
calculated must be reckoned from the fuel in its 
condition as actually stoked, the carbon percentage 
being that found from the whole, including all the 
water and ash, and not at all from the coal as usually 
dried in the laboratory for tests of value of heat of 
combustion. Thus, the heat of combustion per 
pound of fuel can be co-ordinated with its carbon 
percentage by a straight line diagram. This straight 
line is placed upon Diagram 1. 

I].—From this it follows also that. the CO, per- 
centage found in the flue gases is, on the assumption 
of the combustion being complete, calculable directly 
in terms of n, the ratio of the air admitted to the 
furnace to that chemically required for complete 
combustion. As the air admitted per pound of fuel 
burnt increases, naturally the carbon percentage in 
the flue gases decreases ; but the relation between 
the two is not an exact hyperbola. The curve is 
placed upon Diagram 1 plotted to very open scales 
so that n can be read off in terms of CO, from the 
diagram to a greater degree of accuracy than the 
CO, is actually measured by any of the instruments 
now in use, 

IlI.—Again, because the specific heats per pound 
of the various gases which go to make up the total 
flue gas are not very different, and because the bulk 
of this gas is always unburnt air, or, at any rate, 
nitrogen, the average specific heat of the total flue 
gas per pound varies very little, and therefore the 
total specific heat of all the flue gas from the burning 
of | lb. of fuel is very nearly proportional to the total 
weight of that gas. This total specific heat is called 
in this investigation by the letter h. It is found to 
be represented with close approximation by a straight 
line on a diagram, the abscisse of which are H, and n.t 
Thus, upon a diagram whose abscisse are n—such 
as Diagram 1—this h is given by a group of straight 
lines, each one of which is for one special value of H.. 

Thus, Diagram 1 allows one’ to read very quickly 
and with great ease the value of n and the value of h 
for any given value of CO,, provided that either the 
carbon percentage in the fuel or its heating value be 
known, and for n knowledge of this heating value is 
unnecessary. 

IV.—The whole investigation is based upon the 
separation of the heat generated by combustion 
into two parts, one spent by way of radiation from 
the incandescent fuel, and the other by way of heating 
the flue gases in the furnace. 

It is well known that the combustion of the carbon 
is not often completed in the passage of the air 
through the fuel itself, a considerable proportion 
of the carbon rising from the fuel in the shape of 
CO gas, and hydro-carbon gases, which are burnt 
later on above the fuel towards the back end of the 
grate or beyond the bridge. The theory on which 
this investigation is based leaves this fact of delay 
in completion of the combustion out of account ; 
and therefore it cannot pretend to minutely strict 
accuracy. It proceeds on the assumption that the 
combustion is completed within, or close to the 
surface of, the mass of coal, and that the heat 
so produced is divided between hating the solid 
coal and heating the generated gase in proportions 
due partly to tho differences of temperature 
between the coal and the flue gas respectively, 
and the ideal temperature to which the generated 
CO, gas would be immediately raised by the com- 
hustion, and partly to two physical constants of 
heat transmission per 1 deg. difference of tempera- 
ture between highly heated CO, gas and solid fuel, 
on the one hand, and flue gas of moderate temperature 
on the other hand. 





* No, VII. appeared December 19th. 
+ Because He oc C and quantity of air chemically required is o C. 





V.—This basis gives the possibility of calculating 
the furnace flue gas temperature for each ratio n 
of the air actually admitted to that chemically 
required for complete combustion and for each 
heating value of the fuel burnt. The results are 
plotted in Diagram 2, and from this diagram it 
becomes apparent that the temperature depends 
almost solely upon n and to quite a minute degree 
upon the heating value of the coal. The reason of 
this latter is that with the lower heating value the 
smaller also is the quantity of air required for com- 
bustion, and therefore the smaller the quantity of 
flue gas produced per pound of fuel burnt. 

VI.—The amount of heat given up by the flue gases 
in passing through the boiler is then calculated. 
This involves a knowledge of the quantity of the flue 
gas passing per minute or per hour, and it is pointed 
out that this quantity is independent of the quantity 
of air admitted per pound of fuel burnt. The rela- 
tion between the two, however, is_ established, 
namely, that the air in pounds per hour equals a little 
less than four times the quantity of fuel burnt per 
hour multiplied by h, which last factor h depends 
upon the air per pound of fuel burnt. This quantity 
of air per hour depends upon the design of the boiler 
with regard to the openness or closeness of the section 
left for the passage of the flue gases, and upon the 
heating surface, as also upon the grate area. The 
three other elements influential in determining the 
air per hour are the depth and wetness of the coal 
upon the grate surface and the amount of opening of 
the air grids in the fire doors above the grate level, 
and lastly upon the draught. It is shown that 
this quantity of air per hour is proportional to a power 
of the draught not much different from the half- 
power, and it is assumed provisionally that the half- 
power is correct, although no extensive or decisive 
experimental evidence seems as yet to exist enabling 
one to say definitely what exact power of the draught 
ought to be used in the formula. In terms of these 
quantities the heat given up by the flue gases in 
passing to the back end of the boiler is calculated, 
and, adding to this the heat lost by radiation from the 
incandescent fuel upon the grate, we have the whole 
heat given up within the limits of the boiler as the 
result of the combustion. After making allowance for 
the waste heat lost by radiation from the outside of 
the boiler housing and by conduction through the 
earth, and making allowance also for imperfect 
combustion of the fuel whereby some of the carbon 
passes away as unburnt soot, and part of the hydro- 
carbons remain unburnt, the factor making allowance 
for these two losses being called the boiler efficiency, 
there is obtained the heat actually transmitted to the 
water and steam in the boiler. There results from 
this calculation two other important quantities, 
first, the temperature at which the flue gases leave 
the back end of the boiler, and, secondly, the amount 
of water warmed and evaporated and superheated in 
the boiler per pound of fuel burnt. These are cal- 
culated in terms of the CO, percentage or n, of the 
draught, and of constants that can be found from the 
dimensions of the boiler. 

In Diagram IIT. are plotted curves giving the flue 
gas temperature at the back end of the boiler. In 
Diagram IV. are given the values of the excess of 
this last temperature over the outside air temperature 
multiplied by h, which is the heat carried away by the 
flue gases from the boiler either to the economiser 
or direct to the chimney. In Diagram V. is given this 
last product divided by the heat of combustion. 
This subtracted from unity gives the proportion of 
the whole heat generated by combustion which is 
spent in the boiler; and from this also may be cal- 
culated w, the amount of water and steam treated in 
the boiler per pound of fuel burnt, provided there be 
known the quantity H,, the heat required per pound 
of water to warm it from the feed temperature into 
the boiler, and to evaporate it, and to superheat it 
to the desired temperature. 

VII.—A similar calculation is now made for the 
heat given up by the flue gases in passing through 
the economiser. These two calculations of heat trans- 
mission from the flue gases in the boiler and in the 
economiser are framed upon new rules taking into 
account the most recent physical laboratory informa- 
tion obtained as regards the rates of transmission of 
heat through gases and from gases to solid surfaces 
surrounding them, this transmission of heat being 
partly by radiation from the particles of gas, being 
also partly dependent upon the conduction of heat 
through the mass of gas, but still more dependent 
upon the diffusion of heat through the mass of 
gas which is greatly helped by turbulent and eddy 
flow of the gas; and, finally, dependent upon 
the coefficients of transmission of heat between 
gas and solid surfaces in close contact. The 
integrations of these two calculations for the 
boiler and for the economiser are somewhat different 
owing to the fact that in the boiler the best approxima- 
tion to the actual conditions is to assume that the 
water temperature on the water side of the boiler 
heating surface is fairly uniform, and equal to the 
temperature of saturated steam at the pressure of 
the boiler ; whereas in contrary flow economisers the 
temperature of the water rises uniformly from the 
inflow to the outflow end. In the economiser calcu- 
lation allowance has again to be made for the waste 
heat lost by radiation and air convection currents on 
the outside of the economiser housing. There 





results from this calculation the flue gas temperature 
at which the gases leave the economiser, and this 
result is plotted in Diagram VI. in the form of a series 
of curves co-ordinated with the temperature T, 
at which the gases leave the boiler. 

VIII.—From the preceding calculations it is 
possible to calculate the drop of flue gas temperature 
through the economiser (T,-T,), for each of a 
series of combinations of boiler and economiser con- 
ditions. In Diagram VII. this economiser drop of 
gas temperature is plotted as three series of curves, 
each series being for one set of boiler conditions, and 
the various curves in each group being drawn out for 
various economiser conditions. For other com- 
binations of hoiler and economiser conditions the 
results can be interpolated hetween the curves of this 
Diagram No. VII.; but for the practical work of 
any one boiler manufacturer, or economiser manu- 
facturer, 1: would be desirable to develop this diagram 
by drawing in other curves representing a larger 
number of combinations of boiler and economiser 
conditions. 

IX.—From the value of (T,—T,), by simply 
multiplying by h, the heat lost by the flue gases in 
the economiser is obtained, and this quantity is 
piotted in Diagram VIII. for the same series of 
combinations of boiler and economiser conditions as 
for Diagram VII. 

X.—From the heat lost by the gases in passing the 
economiser, after making allowance for the heat lost 
by external radiation, &¢., the quantity of water 
heating effected by the economiser is obtained, or 
conversely for a given quantity of heat required per 
hour to be supplied to the water passing the economiser 
the necessary heating surface in the economiser can 
be caleulated. The formula for making this caleula- 
tion is put in convenient general terms, and the 
results are plotted in Diagram IX. for the same com- 
binations of boiler and economiser conditions as 
before. The conditions here referred to include, as 
it is very important to remember, the measurement 
of the draught, and for very exact calculation it is 
obviously desirable to have the draught measured at 
various points along the flues from the dampers at 
the back of the boiler to the chimney base. 

XI.—The formula used in Diagram IX. can be 
used to calculate the variation of the range of 
temperatures through which a_ given flow of 
water per hour through the economiser is heated, 
with variation of CO, in the flue gases and variation of 
draught. In using this last Diagram IX. for this 
purpose it is particularly pointed out that in 
ordinary boiler practice the variation of the CO, 
in the flue gases at different periods of the working 
day is invariably, and almost inevitably, accompanied 
by change of draught and change of amount of coal 
burnt per hour ; and that the change of these quantities 
along with the change of CO, must be taken into 
account in order to obtain from the diagram the 
results that will actually occur throughout the 
twenty-four hours’ working. 








THE TRIALS OF THE FRANCE. 


THE Clyde used to be the birthplace and home of 
most of the magnificent three and four-masted sailing 
ships that at one time were turned out in considerable 
quantities in this country. To-day, however, owing 
largely to the great economies which have been 
effected in steam machinery and partly to the dearth 
of sailor men, steam is taking the place of sails for 
ocean work in our mercantile marine; it is now in 
France, where the bounty system for home-built 
ships allows the big sailing ships still to be run at a 
profit, that this type is chiefly to be met with. And 
they do not do things by halves, to judge by the 
big five-masted ‘auxiliary’ France, which was 
launched about a year ago by the Chantiers de la 
Gironde at Bordeaux. She is a really magnificent 
ship, as may be judged from the illustrations we give, 
and, with her smaller sister Quevilly, which has been 
in service for some time, constitutes the forerunner 
of what we believe will in future be a very numerous 
class, that is, ships which have a big spread of canvas 
to take advantage of favourable winds and a motor 
installation of considerable power to push them 
through the doldrums till the wind is met again on 
the other side; the motor, too, renders thein inde- 
pendent of the services of tugs when in confined 
waters and entering port, which means a very con- 
siderable saving in running costs. 

It is not only from the beauty of her lines and the 
imposing nature of her tophamper that the France 
is noteworthy, for she is of enormous size, having a 
displacement of no less than 10,650 tons when loaded, 
and her draught is then nearly 24ft. Her length 
between perpendiculars is 390-4ft., 429-8ft. overall, 
with a beam of 55-77ft. She has been built for the 
Société Anonyme des Navires Mixtes, to carry nickel 
ore fron New Caledonia to France and take coke out 
from Glasgow to New Caledonia. As her owners have 
already entered into freight contracts for the double 
journey extending over a considerable number of 
years, she should prove to be a good investment. 
She has also a few quite luxurious cabins for passengers 
and we can imagine no more enjoyable trip than one 
on her, as the inevitable calms would have no terrors 
in view of the speed of over 10} knots which the motors 
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give her when half loaded. Moreover, as there are 
a refrigerator and an evaporator aboard, too, the 
culinary department would be much better supplied 
than in the ordinary sailing ship. We were very 
much struck by her enormous sheer which should 


4360 














“Tre Encineer" 


help to make her a good dry sea boat, and yet this 
sheer is so cleverly incorporated in the lines that it 
does not look in the least excessive from a distance, 
but can only be appreciated by looking at the. big 


Silencer 


up-sweep of the forward deck when viewed from 
aft where the slope looks quite steep. There is a 
regular navigating bridge aft, where are the telegraphs 
and the steam steering gear wheel. This steam gear 


will, however, probably only be used in confined | some new 


Thrust er 


the naval architect’s point of view, but she afforded 
us an additional pleasure some time ago when y, 
were permitted to attend her semi-official trials a 
La Rochelle, as we found that her engines embodied 
features in Diesel engine design, They 
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ENGINE ROOM ARRANGEMENT OF THE FRANCE 
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waters, and reliance will be placed on the hand gear | have been built by Messrs. Schneider and Co., ©. 


when under sail, six men being required for the job 
on the three big wheels which are fitted. 
Not only is the France a pleasure to look at from 


| 
| 
| 


Le Creusot, under licence from Messrs. Carels Freres, 
and we found that, unlike Tecklenborg, Reiherste!¢; 
Richardsons and other licencees, the makers have 
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not adopted ordinary Carels reversing gear, but have 
¢ruck out quite an independent line of their own, 
and schemed quite a simple and clever gear. Before 
going into deiails of the engines, we think that it is 
only fair to explain the reason for the long delay 
which has taken place in the installation of these 
engines which we saw in the shop two _ years 
ago in a very forward state, though we were requested 
not to describe them at that time. The firm was 
then vigorously taking up the manufacture of the 
Diesel engine, and it was not at all prepared to take 
everything on trust from the licensors, but wished 
to demonstrate every point, and to arrive at the 
createst possible efficiency in all directions. Con- 
sequently, it has spent months in carefully testing 
on the bench every little detail, such as the lubrica- 
tion and cooling of the pistons, the temperature 








SALOON 


effects on the metal of the pistons, cylinder walls | 
and covers, the best arrangements of fuel pumps and 
fuel valves, and scavenging pumps, &c. In many of 
these little details it has made important modifications 
since we saw the engines in the shops, but the general 
design remains the same, and it is not fair to say 
that the firm has experienced any failure in the engine 
as originally built ; it has, however, by experiment 
devised improvements which have increased the 
efficiency and reliability of the engines, and it has, | 
atthe same time, accumulated a vast store of practical | 
and valuable information which will be of the utmost 
assistance to it in the construction of other engines, 
upon which it can now embark with a complete | 
feeling of confidence and independence. ‘The time | 
has, then, by no means been wasted, and _ besides 
this the fitting out of the ship with her enormous and 
beautifully designed sail spread has kept the ship 
department pretty busy. | 

It may be said that the France is the first big | 
auxiliary to be completely fitted out in France, for | 
the Quevilly had M.A.N. motors. The Schneider- | 
Carels outfit of the France consists of a pair of four- 
cylinder two-cycle engines built to Lloyd’s and | 
Bureau Veritas, having cylinders 450 mm. diameter 
by 560 mm. stroke, and giving 925 brake-horse- | 
power hour at 234 revolutions per minute. These 
revolutions appear to us to be very high for the type 
of boat, but she has finer lines than an ordinary steam 
tramp, and as the speed is 10-28 knots, we must | 
presume that there is no great loss in efficiency in | 
the propellers, though we have no details as to their | 
diameter and pitch. At the forward end of the 
crank shaft is a three-stage air compressor, and then 
comes a double-acting scavenge pump which has a 
piston-rod and circular guide. This scavenge cylinder 
does not look to us so large in proportion to the work- 
ing cylinders as some we have seen; perhaps it 
really is small, as the pressure of scavenge air used | 
is only 421b. Piston valves were first tried for this | 
pump, but they have been abandoned in favour | 
of simple light steel Hoerbiger discs which act auto- | 
matically and need no reversing gear. We noticed | 
that quite big diameter relief valves are fitted on the | 
scavenge air pipes, but even they, large as they are, 
would hardly be large enough to relieve the pressure 
In the case of such an explosion as that which took 
place at Nuremburg. On the occasion of the trial 
at which we were present, kerosene was being used 
as fuel, and for this the compression was only 455 Ib.: 
the final trial was on fuel oil, when the compression 
was raised to 500 lb. Arrangements are fitted 
for passing the circulating water after it leaves the 
cylinders through the oil tanks in case of avery heavy 
grade of oil being used. 

We were very much interested to hear that the 
evlinder covers are of cast steel, and in view of the 
abandonment of this material by, we believe, nearly 
aul other Diesel engine builders, we naturally made 
special inquiries on the point. We were reminded 
that the Creusot Company are specialists in very 





high quality steels, which they use for gun and 


armour plate making and that it has made a 
special study of steels to withstand the severe usage 
inevitable in a Diesel engine cover. The only guide 
to its nature which we could obtain was the admission 
that the steel of which these covers are made costs 
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thus accessible, and can be easily disconnected, from 
below and the piston drawn upwards; amply large 
doors are provided in the crank case to facilitate this. 
We are not sure whether it would not be better under 
the circumstances to disconnect the bottom brass, 


about eight to ten times as much as that which has | troublesome though it may be to readjust, rather 


been used in other instances. If cast iron is satis- 
factory it really does not seem to us to be worth while 
to incur this heavy extra expenditure, as there is a 
good weight of metal in a cover ; but if even cast iron 
will fail in the course of a few years then the use of 
this costly steel is certainly justifiable. All through 
our conversations with the engineers of the Creusot 
Company we gathered that the cost of construction 
of its Diesel engines is very high, and in fact it 
appear, to go upon the lines that only the very best 
throughout is good enough, and rightly so, though 





whether this very best of everything will cause the 
marine Diesel engine to become an un-commercial 
proposition is a question on which we will not venture 
an opinion. 

The main pistons are of the ordinary trunk type, and 


| it is somewhat curious to hear that Messrs. Schneider 


are not in favour of the crosshead arrangement 


| on account of the extra expense and height involved ; 


the English desire for this form they attribute purely 
to English conservatism, and claim that the great 
length of piston, especially with a two cylinder engine, 
gives surface enough to obviate any wear. The 
argument is interesting, though we must confess to 
finding ourselves unable to surrender our conser- 
vatism on this point. This long piston, by the way. 


| dark in the centre of the piston. 


than to have to readjust a brass hidden away in the 
The pistons them- 
selves are a very interesting piece of design. They 
are made in two parts, as in some other continental de- 
signs, and also shown in the Supplement. The crown of 
the piston proper is flat, and being very thin, its whole 
surface is kept well cooled by the circulating oil. 
The necessary strength is obtained by forming a 
tapering projection on the top of the lower part which 
extends right up to the under side of the crown and 
forms a strong support in the centre. The chamber 
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thus provided forms a jacket for the cooling oil, 
which enters through the bolt Q which couples 
the two parts together and flows round the piston 
and out through a similar bolt R on the opposite side— 
a very nice piece of design from the cooling point ot 
view —without any sacrifice of strength. Two 
additional rings are fitted at the bottom end of the 
piston to prevent gas escaping into the crank case or 
oil being drawn up into the combustion chamber. 
Another interesting little point which we noticed is 
the provision of a pair of small bolts at each side of 
the bottom end brasses to hold them and the keeps in 
place if the main bolts are disconnected for varying 
the compression or for any other purpose. We must 
say that when we inspected the Creusot Works we 























THE AUXILIARY SAILING SHIP__FRANCE 


would, we found by referring to the drawings, cause 
an appreciable addition to the height of the engine, 
if room above the crank webs were to be left to enable 
it to be withdrawn from below, and the firm has 
decided that on the whole it is preferable to withdraw 
the piston from above in spite of the necessity for 
breaking joints in the cover and pipes. 
ourselves we prefer the other method, one point in this 


| connection should be mentioned—the piston can be 


removed without disconnecting the big end bolts. 
To effect this, the top end of the rod is split and 
clamped round the gudgeon pin by two long bolts 
reaching from the top down to a pair of projections 
on the side of the rod well below the bottom of the 
piston, as shown in our Supplement; these ‘are 


Though for | 


were much struck throughout by the careful attention 
to little details of all sorts which was in evidence on 
all sides,and we can hardly think that the fact that 
such was our impression was in any way due to any 
special liberty in the opportunities of observation 
which were afforded us, though we were greatly 
favoured in that respect. Another little example 
may be given. The gudgeon pin is fixed in the con- 
necting-rod and runs in brasses in the bosses in the 
piston, as shown in the Supplement; the pin is 
hollow and a bolt is passed right through but clear of 
it and clamps two dished plates against the shoulders 
formed by the brasses at each end, so that the lubri- 
cant which is forced up the rod, cannot flow out at 
the ends of the brasses_and on to the cylinder walls, 
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but is conveyed down pipes into the crank case. 
the forced lubrication of the gudgeon pin is provided 
for without the usual attendant difficulties, and the 
supply can be as copious as intention or inattention 
may dictate. Separate fuel pumps are fitted to each 
cylinder, the hand and governor control being on the 
suction valves as usual. The cast iron box bed-plate 
is constructed to allow of easy access to the main 
bearings through the large doors provided, though when 
we say easy we do not necessarily mean rapid, as cast 
iron guards B are bolted over the webs of the cranks, 
making quite a close fit, and only just allowing the 
connecting-rods room to pass between them; these 
guards are fitted to prevent any possibility of the 
lubricating oil from the bottom end being splashed 
on to the wall of the cylinder, where it has been found 
to be objectionable, and they have to be removed 
before the bottom ends can be reached. The cylin- 
ders have their own special source of lubrication 
under pressure. 

The firm does not believe in port scavenging, but 
fits four scavenge valves in each cylinder head ; thus 
with the relief valve, there are seven valves in all in 
each head, a problem which, as we have mentioned 
above, presents no difficulties to the mou'ders. The 

scavenge valves are driven in pairs by two rockers as 
with some of the Sulzer stationary engine designs, 
and shown in the plan, while the fuel and starting 
air valves are driven by a single rocker in a very 
ingenious manner, so that there are only three 
rockers for the six valves, with a consequent sim- 
plicity in appearance of the tops. 

Now we must refer to the reversing gear, which, 
as we have said,is quite different from the ordinary 
Carels arrangement. The cam shaft V is about level 
with the top of the crank case, and direct driven by 
spur gearing, for which French designers seem to have 
a fancy. The shaft passes along the front of the 
engine in a special oil retaining case T, and tappet rods 
P run upwards from these to the respective valve 
rockers, see the cross-section in the Supplement ; the 
chief interest lies in the method of lifting the 
rollers of these tappet rods so that the cam shaft 
ean slide fore and aft to bring the ahead or astern 
cams under their respective rollers. This is effected 
by attaching the foot of the tappet rods to one 
end of a short horizontal link inside the cam 
shaft casing and below the shaft, the other end 
being carried on a vertical plunger U, the top end 
of which projects through the casing and the foot of 
which is supported on a guide and kept more or less 
rigid by means of a helical spring X. The actuating 
roller is carried about the centre of this horizontal 
link, and it will be obvious that by depressing the 
vertical plunger the roller can be carried clear of the 
cam. Forthispurposeacontrol shaft F is fixed on the 
top of the cam shaft casing which can be rotated by 
hand and whichis fitted withcam path discs, one E for 
each of the scavenge valve tappet rods and one G for 
the combined air and fuel valve tappet rod. The 
cam path disc for the scavenge valve is a simple cir- 
cular disc with a single indentation on its external 
diameter, as it is only required to hold the rollers 
clear of the cams at the moment the cam shaft slides, 
and they can then be restored at once. The disc for 
the air and fuel valve tappet rods is furnished with a 
more complicated internal cam path as the duties 
it has to perform are more numerous. As has already 
been mentioned, there is only a single rocker for the 
air and fuel valves, and the cam path has therefore 
to deal with the opening of each of these valves in its 
proper sequence. The foot of the tappet rod hasasimi- 
lar horizontal link and roller W below the cam shaft 
and a similar vertical plunger, and this roller actuates 
the starting air valve ; but there is another horizontal 
link with its own roller S above the cam shaft, also 
attached to the tappet rod and plunger, and this serves 
thefuel valve. It will beseen from the cross section that 
when the plunger is in the centre of its vertical travel 


both the horizontal links will beso held that their rollers- 


will be out of contact with the cams on the cam shaft, 
so that the shaft can slide freely fore and aft. If the 
plunger U israised the roller W of the lower link will be 
brought into contact with the cam and the inner end 
of the link will be depressed by the action of the cam. 
This will in turn depress the outer end of the valve 
rocker on the cylinder tops, the inner end being fixed, 
and this will depress the air starting valve and admit 
air to the cylinder. If the plunger is then depressed 
the roller S on the upper link will come into contact 
with the cam and the tappet rod will be raised and 
so the valve rocker will lift the fuel valve; 
the fuel valve is arranged to be lifted to open while the 
air valve must be depressed, which enables the single 
rocker to do the double duty. The operation of 
reversing can now be followed. The first movement 
is to turn the control shaft F so that all the rollers are 
clear of the cams; a servo-motor then pushes the 
cam shaft V into either the ahead or astern position. 
Then the control shaft is rotated so as to allow the 
scavenge air and the starting air rollers to come down 
on their cams, and the engine will then commence to 
turn. Further rotation of the control shaft causes the 
cam path to depress the plungers of the air rockers of 
two cylinders so as to put the air valves out of action 
and bring the fuel valve roilers into contact with their 
cams so that two cylinders will run on oil and two on 
air. The final rotation of the control shaft puts all 
four cylinders on oil. 

It is quite a nice gear, though perhaps not quite 





Thus |so simple as the Burmeister and Wain method of 


getting the rollers clear of the cams for sliding the 
shaft, as there are somewhat more parts, and nothing 
can beat the crank and solidly connected link for 
reliability. The sliding cam shaft plan has much to 
recommend it, specially when found in conjunction 
with spur gearing wide enough to allow the necessary 
movement without disengagement of the gearing. 
The cam path dise gives wonderful possibilities in 
variation of consecutive movement, and is probably 
only objectionable on the score of the expense of 
cutting the paths unless the output is sufficient to 
justify arrangements for cutting them mechanically 
to formers. French engineers seem to like them, and 
it will be remembered that they are adopted in the 
engine built by the F. and C. de la Mediterranée, 
which we described in our issue of May 2nd this year. 
The gear worked well throughout the trials, the time 
of complete reversal from ahead to astern being only 
a matter of seconds, that is to say about the normal 
for a marine motor to which we are becoming accus- 
tomed ; certainly it is refreshing to see that the 
licensees have not felt themselves bound down to what 
the licensors had to suggest, but have had the courage 
to strike out a line for themselves. 

There are but few points which remain to be dis- 
cussed ; the engines are coupled to the thrust shaft 
by means of only two big bolts C through the fly-wheel 
and a brake drum ; these both look light, but Lloyd’s 
have gone very carefully into the question ; there is a 
big brake D drum on the thrust shaft to keep the shaft 
from revolving when being coupled and uncoupled, or 
when the ship is under sail, if that is found to be the 
most efficient mode of procedure. 

The exhaust pipes are water cooled up to the 
silencer, and thence lead out over the counter. These 
outlets can be closed in case of heavy weather being 
met with. There is somewhat more noise here than 
on most other ships we have seen, though of course 
this does not matter, as it is right aft and does not 
prevent orders on deck from being heard. We hope 
it was not only the fear of dirtying the sails and rigging 
that led to the exhaust being discharged in this man- 
ner instead of utilising a masc for afunnel. A two- 
cylinder four-cycle 25 horse-power Millot paraffin 
engine, running at 330 revolutions, is fitted in the 
engine-room, and drives the dynamo for lighting and 
forthe wireless by means of a belt ; it may also be con- 
nected to an auxiliary compressor by means of a 
clutch, and as it can be started up entirely by hand 
there is no fear of the main engines being, for long, 
entirely deprived of starting air. Connections can 
also be made to a ventilating fan, and to pumps for 
cooling the pistons with oiland the cylinders with water 
before the main engine is started up if thought 
desirable ; we must say we like the idea of the separate 
water pump to start water circulating through the 
cylinder jackets before the main engine is started, 
instead of waiting until the main pump has got its 
supply going through all its ramifications. There is 
also an auxiliary boiler which may be fired by coal or 
oil in order to supply steam to the steering gear, the 
winches and the ballast pumps ; a smaller donkey boiler 
is provided for heating the ship, quite the best 
arrangement to our minds. The total weight of the 
machinery, including the shafting, auxiliaries and 
platforms, but excluding the propellers, is, we are 
informed, about 160 lb. per brake horse-power. 

With regard to the trial itself there is not much to 
be said; all went well, but the engine-room was 
rather noisy, largely on account of the high revolution 
speed. It was, too, very hot, and for this we could 
not account, as the exhaust pipes were beautifully 
cool, though the scavenge air pipes were warmer than 
we have ever noticed before; too warm indeed, we 
fancy, for the highest efficiency. We were given some 
interesting information about the brake tests. The 
actual brake horse-power we were told was 925 at 234 
revolutions per minute, while the indicated horse- 
power at this speed was 1305. This gives a mechani- 
cal efficiency for the whole plant, including compres- 
sors and scavenge pump, of just over 70 per cent. 
The fuel consumption on the brake tests worked out 
at 0.45 lb. per brake horse-power per hour. 

A number of manceuvring tests were made, and it 
was found that with the auxiliary compressor stopped, 
51 stops and restarts in either ahead or astern direc- 
tion were made in 43 minutes; these figures give a 
good idea of the promptitude of the reversing gear. 

Ten engineers are carried on board, and are divided 
into two watches of five each—a chief and four 
assistants in each watch. This means, of course, 
a six-hour watch, which is somewhat stiff for con- 
tinuous service, though in this case it will not matter, 
as there will be long periods when the ship is under 
sail and the motor not in use, when regular watches 
would not be kept ; the men would then usefully be 
employed in overhauling the main engine and the 
various auxiliaries aboard. 

We are very glad indeed to be able to report on this 
fine ship, as we have always thought that as an 
auxiliary to a sailing ship there can be no question 
of the value of the Diesel engine, and we should like 
to tender our best thanks to Messrs. Schneider and 
Co. for their courtesy in allowing us to be present at 
the trials. 

We give additional drawings of the engines on 
page 673, and views of the engine-room on page 680. 











BETWEEN LONDON AND PARIS: CHANGES 
OF SIXTY YEARS. 

In view of the recent acceleration of the journey 
between London and Paris to 64 hours, and the revival 
of the Channel Tunnel and train ferry schemes 
respectively, it will be interesting to ascertain on 
which side of the Channel the speed and comfort of 
the leading services between the two capitals have 
most advanced since they were systematised. Beloy, 
will be found a statistical comparison of the speed of 
the respective train services at different periods 
together with particulars of the shortening of the 
entire journey as regards both time and distance, 
The original route between Calais and Paris lay yig 
Hazebrouck, Lille, Douai, Amiens, and Pontoise 
and was 236 miles in length. But, thanks to two 
shortenings, the first between Creil and Paris yig 
Chantilly and the second between Hazebrouck and 
Arras, avoiding the detour to the neighbourhood oj 
Lille, the length was diminished to 203 miles. The 
original route between Boulogne and Paris was ag 
now, save for the longer distance between C'reil and 
Paris vid Pontoise. It was not until April, 1867, 
that the Calais—Paris and Boulogne—Paris routes 
were merged into one by the opening of thie line 
between Calais and Boulogne. This further reduced 
the Calais-Paris journey to 184 miles. 

The South-Eastern Railway originally started 
from London Bridge, and went vid Croydon and Red 
Hill. Thus far the route was under mixed ow nership, 
The first two or three miles belonged to the Greenwich 
Company; thence to Norwood to the Croydon; 
while the Norwood—Red Hill section was shared 
with the Brighton. It was in order to counter. 
balance the delays which might arise from that state 
of affairs that Mr. William Cubitt, the South-Eastern 
engineer, made the line from Red Hill to Ashford, 
48 miles, almost straight and level—a railway race. 
course in fact. When the South-Eastern main line 
was completed, viz., on February 7th, 1844, the Dover 
mail steamers were in the hands of a contractor, and 
the Continental Steam Packet Company was running 
boats from Folkestone to Boulogne. The South- 
Eastern Railway had purchased Folkestone Harbour 
in 1848, and it next acquired a controlling interest 
in the latter company, and in 1854 took over the 
coneern. Seeing that the Calais—Paris rail journey 
was 66 miles longer than the Boulogne— Paris, the 
South-Eastern directors endeavoured at the outset 
to exalt the Folkestone-Boulogne route and to decry 
the Dover-Calais. The early time-books laid stress 
upon the fact that, although the Folkestone was a 
tidal service, travellers never had to use small row 
boats in embarking or disembarking upon this side, 
the inference being that they had sometimes to do so 
at Dover, where the service was at fixed hours. 

The Chatham Company’s route between London 
(Victoria) and Dover was opened throughout on 
November Ist, 1861, and soon afterwards shortened 
from 81 to 78 miles. The competition of the new and 
shorter route compelled the South-Eastern to improve 
its position. In May, 1864, the extension from London 
Bridge to Charing Cross was opened, and in the 
following year the spur line to Cannon-street. On 
May Ist, 1868, the Sevenoaks direct line, which 
shortened the distance to all stations east of ‘Ton- 
bridge by 114 miles, was put into service. 

Meantime the Dover steamships had changed hands. 
In 1862 the original contractor gave up business, and 
offered them to the South-Eastern at a price. The 
company declined the offer, partly because it thought 
that by waiting it could acquire the fleet at a lower 
price, and partly because it entertained hopes that 
the mail contract might be transferred to Folkestone. 
Then the unexpected happened. Despite its financial 
straits, the Chatham Company stepped in and bought 
the boats. 

The celebrated ** Continental Agreement ”’ bet ween 
the South-Eastern and Chatham Companies resulted. 
[t was signed on August 10th, 1865. Not only the 
continental traffic vid Dover, but that vid Folkestone, 
was pooled, while even the local traftic between those 
points was brought into this joint account. ‘The 
Chatham’s share, to begin with, was about 36 per 
cent., but it secured much better terms afterwards. 

With the exception of last summer’s new 4.30 p.m. 
service to Paris, the journey from Paris to London has 
always been performed from ten to fifteen minutes 
quicker than that from London to Paris ; the French 
trains have invariably run that much faster from 
Paris to Calais than in the opposite direction. On 
the other hand, the English trains have generally 
run from London to Dover and Folkestone from five 
to ten minutes quicker than returning. 

The South-Eastern timing in the sixties of London 
to Dover in two hours, including a stop of five minutes 
at. Tonbridge, was rather remarkable. The annual 
report of the Postmaster-General for 1860 pays the 
company the following tribute :—‘‘ To afford relict 
in the London Circulation-office an acceleration has 
been made to the night mail between London and 
Dover, by means of which the mail, although leaving 
London a quarter of an hour later than formerly, 
reaches Dover a quarter of an hour earlier, and what 
is yet more important keeps its appointed time even 
at the higher speed with much greater regularity. 
The train, indeed, conveying this mail is now the 
fastest and most regular mail train in the kingdom. 
Although the.distance is 88 miles, it makes only one 
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stoppage on the way, and completes the journey in | fare of 2s. 6d. is charged, were introduced three years | larger and faster vessel the Empress. The forme : 
two hours. A few years afterwards, before the | ago. , performed the voyage in a few minutes over the hei: Tl 
opening of the direct line to Tonbridge, the company « Luggage boxes,” or containers, which obviate the | and the latter was the first to do it under the hous, uw 
ran on the 26th of each month—Australian mail | transfer of luggage from train to ship and vice versd, | viz., on June 25th, 1888. The modern turbine banat 1 
nights—a faster mail train. This latter train per- | were first used between London, Folkestone, and | the first of which, the Queen, 323ft. in length peer th 
formed the journey in 1 h. 45 min., including a halt | Boulogne in the year 1875, but twenty-one | 8000 indicated horse-power, was added to the Po ar 
for water at Tonbridge. Its inclusive speed was | years elapsed before the Nord Company would carry | in 1902, do not appear to have broken the record ar 
eapatere 50-2 miles an hour, and exclusive of the stop | them. Then they were not employed between | passages of twenty-five years ago. Their quickest of 
02-8. At that period this train was the fastest in| Dover and Calais until 1902, because the South- passage from Dover to Calais stands at 59 minal bt 
the world on the narrow (now standard) gauge. | Eastern Company was not allowed to set up cranes on | quay to quay, and from Folkestone to Boulogne a th 
Ww ith the opening of the rival route to Dover the | the old Admiralty Pier. Since 1902 this time-saving | 75 minutes, quay to quay. The turning of the boats el 
Chatham Company’s trains had the better reputation | device has been in force from end to end of both | outside the port of arrival, and the entry dade C 
for punctuality. When its distance was 10 miles | routes. It is only the “sealed” luggage between | steaming astern, lengthens the voyage by five rd 
leas it almost invariably arrived first at the Admiralty | London and Paris which can be so carried. Luggage | ten minutes, and even more in rough weather, when 
Pier, and thus enabled the passengers to seize the | for intermediate destinations, Switzerland, &c., must | it is also a very unpleasant experience to bad sailors 
best seats, sofas, and cabins on the steamer. break bulk at the French ports. | At Dover, however, the vessels now turn in sinoot h 
If calling there, the South-Eastern trains have _All through the tables below a somewhat marked water behind the shelter of the new break water 
been taken as from Cannon-street. It was not until discrepancy will be noted between the aggregate | The turning process is mainly dictated by ec nomic 
the eighties apparently that the South-Eastern took to | rail time and the total time —that is to say, a dis- | reasons, It is very expensive to run the boats on the 
running its boat trains in and out of Cannon-street, a | proportionate amount of time seems to be consumed | single trip principle, that is, with a long interval ol 
practice recently abandoned. Similarly, ‘* Folkestone” | in arriving by rail at one port and in leaving by rail | between two crossings. For example, the | p.m re 
means Folkestone Junction Siding, and ‘* Boulogne ” | from the other. As much as 2} hours is now so spent | boat from Dover is due at Calais at 2.15 p-m., and p 
Boulogne Town, not the harbour stations respectively. | between Dover and Calais, and the least time allowed | returns at 3.45 p-m. If there were a fresh bout from 3} 
To ascertain the time from Charing Cross add seven | is 1} hours by the 6} hours service. Although it is | Calais the former would not be required until 6.45 a.m, w 
minutes, and to Folkestone Harbour add five minutes. | the longer crossing, the average time intervening on | the following morning, as the intervening night re 
The Calais—Paris timings are given to or from Calais | the Folkestone-Boulogne route is less, viz., about | service, Calais depart 1.40 a.m., is conducted by a r 
Town in the case of the train calling there ; otherwise | 2} hours. The duration of the sea crossing is not | French boat. The latter is a mail serviee, and more ft 
to or from Calais Pier. The completion in 1889 of | wholly responsible. for this state of affairs. That |than twenty years ago the French Government M 
the new harbour at Calais, on which nearly two | between Dover and Calais is now timed to take 1} | stipulated that the mails should be borne under its p 
millions sterling were spent, but which left the | hours, and that between Folkestone and Boulogne | flag. The other mail service is the 9 a.m. from London p 
entrarice in its old unsatisfactory condition—the 1} hours. In short passages of this description there | (1.15 p.m. from Dover) and the 9,50 a.m. from Paris t] 
unpossibility of working a big boat in and out at low- | is comparatively little scope for material acceleration. | (1.25 p.m. from Calais). There are no French-owned Ie 
water spring tides—included the erection of the new Steamships were established between Dover and | boats on the Folkestone-Boulogne route. The p 
Gare Maritime, and a new town station, yielding a | Calais in 1821, and before many years had elapsed | harbours of Calais, Boulogne, and Folkestone ure so h 
trivial increase of the length of the railway journey. they were performing the crossing, given favourable | confined that to manceuvre vessels inside them is 
il 
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Turning to the question of comfort, as hinging upon 
the railway carriages, in recent years improvement 
has been more marked upon the French side. In 
the “ Railways of England,’ 1889, the author, Mr. 
Acworth, proved, by means of tables of dimensions 
and photographs, that the rolling stock of the English 
boat trains was then much superior to that of the 
French. The former trains were made up of bogie 
carriages with lavatory accommodation for both 
first and second-class passengers, whereas the Nord 
Company furnished four-wheel coaches with cast iron 





wheels. The English first-class passenger got 341 
cubic feet of space and the French 288 cubic feet ; | 
the English second-class passenger 315 cubic feet 
and the French 240 cubic feet. Owing to limited | 
loading gauge, the size of the English vehicles has 
undergone no material change since that period, | 
and for the same reason it has not yet been found | 
practicable to introduce corridor trains. For many | 
years past the trains rapides corridor carriages of the | 

| 

| 





Nord have been carried upon bogies, while in size, 
weight, and the amount of room allotted to each 
passenger they have far excelled those on this side. 
The “Club” train, which began to run in 1889, | 
was both the first evening service and the first to 
provide restaurant cars. The supplementary fare 
by that service was 17s. 6d. single and 24s. return. | 
In 1891 the South-Eastern introduced special saloon | 
cars (American type), in which light refreshments 
were served, and to travel in which a first-class ticket | 
sufficed, on the mid-day service vid Dover. These | 
cars were withdrawn after the working arrangement 








conditions, in less than three hours. In early railway 
days the time was brought down to two hours between 
Dover and Calais, and to 2} or 2} hours between 
Folkestone and Boulogne by the employment of 
faster boats; but the small size of these vessels, 
as imposed by the state of the harbours, rendered 
them the sport of wind and tide. 

The first great impulse to the improvement of the 
Channel service was given in 1870 by Sir John 
Fowler’s project for a ferry boat, which should carry 
across the train bodily. In 1875 two new vessels of 
Original design were tried in the Dover-Calais service. 


First, there was the twin ship Castalia (two hulls, | 


separated by 26ft.), invented by Captain W. T. Dicey 
to prevent sea-sickness. 
Bessemer, a steamer with swinging saloon, designed 


| by Sir Henry Bessemer and Sir E. J. Reed for the 


same purpose. Both turned out failures. The 
Paris Exhibition year of 1878 introduced an improved 


twin ship, the Calais-Douvres, with a speed of 13 knots. | 


She reduced the timing between those ports from two 
hours to one and a-half hours. In 1880 the South- 
Eastern Railway built the Albert Victor and Louise 
Dagmar for the Folkestone-Boulogne route, which 
vessels proved themselves capable of performing the 
voyage of 29} miles in little over one and a-half hours. 
Many travellers were attracted to this route in con- 
sequence, but the efforts of the Chatham Company 
transferred them back again, as in 1882 the latter 
built the Invicta, a vessel over 300ft. in length, and 
with engines developing 4000 horse-power, which 
succeeded in accomplishing the passage of 24} miles 


Secondly, there was the | 














* Allowed 1 hour 274 minut.s to pass Dover Town, 


occupies considerable time. That is why they turn 
| outside and are berthed ready for crossing again. 

| Before the days of restaurant cars there were long 
| waits in the outward direction at Calais and Boulogne 
for refreshments. Few travellers grudged that, but 
|after the introduction of cars a considerable period 
| elapsed before the duration of these waits was 
|reduced. Probably contracts with the refreshment 
| caterers was the reason. At the present day the 
| 9 a.m. service from London is due at Calais Pier at 
12.25 p.m., but, though there is a luncheon car on 
| the train, the latter does not start till 1.15 p.m. 
| The Customs examination of hand luggage is 
| another contributory factor to the seemingly dis- 
proportionate length of time that intervenes between 
the arrival at one port and the departure from the 
other. It has often been urged that this investigation 
should be held during the crossing, and for the last 
eighteen years this has been done by the English 
officials on the half-past three o’clock boat from Calais. 
| There seems no reason why the practice should not be 
observed on all the homeward boats. The English 
Customs, however, are literally a formality, whereas 
| those on the French side, with their long schedule of 
| dutiable articles and strict observance of the tariff 
laws, are the reverse. The French authorities have 
set their faces against transferring the douane to 
board ship, on the grounds that the time occupied by 
the crossing is too short in which to conduct a proper 
examination among travellers, who are scattered 
about so much, and that, in consequence, many 
forbidden things might escape them. Another factor 














in 69 minutes. In 1886 this company also put on | that unquestionably counts for much with the 


with the Chatham in 1899 put an end to competition. 
the Victoria vt 5000 horse-power, and in 1888 the still | dowaniers is the proverbial roughness of the Channel, 


the present Pullmans, for which a supplementary 
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They are very bad sailors, and would probably be 
ynable to carry out their duties in a high sea. 
Travellers, too, resent being disturbed while in the 
throes of a bad crossing, and the English officials 
are instructed to defer their examination till the 
arrival in port in such circumstances. The solution 
of this problem is to hold the Customs on the train, 
put a corridor train is essential for the purpose and 
the limited loading gauge is a hindrance to the 
employinent of corridor trains on this side of the 


Channel. 
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AEROPLANES IN PARIS. 
(By our Representative in Paris.) 
No. II.* 

A more rational application of motive power is 
obviously necessary if the aeroplane is to develop 
rapidly in the early future. Five years ago a 24 horse- 
power engine was sufficient to propel a biplane at a 
speed of 45 miles an hour. Nowadays, a monoplane, 
with the supporting surface reduced to a minimum, 
requires a 160 horse-power engine to travel at the 
rate of 125 miles an hour. It is difficult to conclude 
from this that any considerable progress has keen 
made in the application of motive power to aero- 
planes. Makers have simply been increasing the 
powers of their engines without in any way changing 
the principles of aeroplane design. Nothing seems 
left for them in this direction except to carry on a 
patient work of refinement, which, nevertheless, is 
hardly likely to produce the desired result. Opinion 
is generally entertained that any further progress 
in aviation depends upon the evolution of some new 
type of machine requiring little power to drive it. 
The problem has attracted numerous investigators 
who have presented more or less ingenious machines, 
but no one has yet succeeded in offering anything 
that is likely to give practical results. These failures 
have presumably damped the ardour of inventors, 
who find that the problem of a light and economical 
flying machine presents more difficulties than they 
had anticipated. In any event, there is very little 
evidence of progress in this direction, and if any is 
to be made in the early future we must look for it 
in the research work carried out by firms actually 
engaged in the building of aeroplanes. Meanwhile, 
any advance in aeroplane construction must coincide 
with improvements in the building of special aviation 
engines, and if the flying machine is to find a more 
extended scope it ¢an only be done by cheapening 
engine construction. Few owners are inclined to pay 
from £400 to £1000 for an engine having a necessarily 
short life, unless they expect to get some return for 
their capital outlay in prize winning or demonstrations. 
So long as excessive lightness is essential to an avia- 
tion engine, it cannot be otherwise than expensive. 
The cylinders are bored out of nickel steel forgings, 
and the air-cooling ribs are turned out of the solid. 
The aviation engine must be reckoned as amongst 
the most expensive of mechanical productions, and 
the aeroplane cannot be expected to make consider- 
able headway until this formidable item in its cost 
is reduced. There would apyear to be some hope of 
this in the rotating cylinder engine exhibited at the 
aris Show by the Société des Moteurs d’ Henain. 
The cylinders of this engine are of cast iron, the work 
upon them being about the same as in automobile 
motors. To subject light cast iron cylinders to 
the centrifugal forces exerted on a rotary engine 
appears very daring. As nickel steel cylinders not 
infrequently break, there would seem to be very 
little hope for cast iron, but the tentative use of this 
material, whether successful or not, points at least 
to a reaction against the costly construction of 
nickel steel engines.. It,is too much to expect, 
however, that the rotating cylinder engine will ever 
be considerably cheapened, since it must necessarily 
be built of high-resistance steels, and the only way 
of employing low-priced engines is to build new types 
of aeroplanes to which may be fitted engines of much 
smaller power. 
_ How difficult is the engine problem is observable 
from the fact that hardly more than two makes are 
employed to any extent on monoplanes, the Gnome 
still easily holding the lead, while during the past 
year Le Rhéne, which is constructed on the same 
principle, has been fitted to a number of machines. 
On biplanes the Renault is sometimes used, but of 
the many other aviation engines there are singularly 
few applications. It cannot be said that the engines 
themselves are unsuitable. The difficulty lies in 
getting them adopted by aviators, who naturally 
feel that the best guarantee of security lies in the 
employment of well-tried engines. The Société 
des Moteurs Gnome has naturally the largest exhibit 
in the Show. It has steadily increased powers by 
the simple expedient of augmenting the number of 
cylinders, until now eighteen cylinders are employed 
for developing 200 horse-power. Le Rhone engine 
1s designed upon the same principle as other aviation 
rotary motors, that is to say, the cylinders push 
themselves around the crank, but it has the advantage 
of simplification, while the use of mechanically 
Operated inlet valves, which are not influenced by 
centrifugal effects, is a feature that tends to become 
general, The valves are actuated alternately by a 
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pivoted cross piece through a short lever hinged on 
the end of the valve stem. The high-resistance steel 
cylinders have cast iron liners. The largest engine 
exhibited, with fourteen cylinders, is rated at 
120 horse-power, the weight being 170 kilos. In 
the Clerget engine we see an evolution from the fixed 
to the so-called rotary type of the Gnome class, its 
feature being the ingenious form of valve gear which 
was exhibited for the first time at the Paris Show 
last year. The Clerget engine is well designed and 
built, and has a sound reputation for reliability. 
In this class also is the 8.H.K., which is shown for 
the first time. The makers claim to have brought 
down the weight to 1 kilo. per horse-power. A 
description of one engine of this type applies to 
others, for there is very little difference between them 
except in small details of construction. 


At the Show last year the Esselbé motor attracted 
a good deal of attention on account of its novel 
principle, but the results obtained do-not appear to 
have been altogether convincing, for the makers 
have replaced it with anengine of the ordinary rotating 
type, in which they claim to secure advantages by. 
employing sleeve valves. The hexagonal crank case 
has seven bases into which are screwed the cylinders, 
these latter terminating in cylindrical combustion 
chambers of smaller diameter. The combustion 
chamber has two orifices, which are alternately 
opened and closed by the sleeve valves. On its 
downward stroke the piston creates a partial vacuum, 
and near the end of the travel it uncovers the inlet 
port, when the cylinder gets a full charge of gas. 
The operations are very similar to those of the typical 
sleeve valve engine. Applied to the rotating type of 
motor, the principle is claimed to be conducive to 
a higher efficiency on account of the inrush Of gas 
under the influence of the partial vacuum; it is 
said to be more reliable and more economical in oil 
consumption. The Demont engine is of entirely 
novel design, and provides an intensive system of 
air cooling, whereby it is claimed that engines of 
much larger bores can be built than are possible with 
the usual system of cooling by external ribs. At 
present the bores of air-cooled aviation engines are 
necessarily limited, with the result that powers can 
only bo increased by a somewhat exaggerated multi- 
plication of cylinders. In the Demont engine there 
is said to be practically no limit to the bore, with 
the result that air-cooled engines can be built of 
much higher powers. To the top and bottom of 
the cylinder, of unusually large bore, are fixed tubes 
in which slides a central sleeve carrying the piston 
crosshead. The engine is double-acting, which is 
only possible with a highly efficient cooling system. 
The piston is hollow, and is in communication with 
the central tube. As the engine revolves air is forced 
into the central tube of each cylinder, is diverted by 
a circular plate on the crosshead around the inside 
of the piston and passes out through the other 
end of the tube. In this way every part of 
the cylinder and piston is directly in contact 
with cold air currents. The engine does not 
appear to have gone beyond its experimental stage. 
In the new Edelweiss engine a rferfect balance is 
obtained by replacing pistons by ribbed cylinders 
outside cylindrical combustion chambers, which are 
carried on the inside of a fixed circular frame, on the 
outside of which are the mechanically operated valves 
and the ignition gear. There are six or ten of these 
cylinder pistons, and the explosions take place 
simultaneously in opposite pairs. The object of using 
ribbed cylinder pistons is to induce a rapid displace- 
ment of air for their efficient cooling. The new 
engines exhibited at succeeding shows are certainly 
interesting, as offering suggestions of novel ideas, 
but it must be admitted that the practical results 
of these ingenious designs are often disappointing. 


Engines of the fixed type have not been largely 
employed on aeroplanes, but they are coming into 
increasing use on hydro-aeroplanes, of which there 
are several examples at the Paris Show. The trend 
of the fixed engine is towards a common tyre, 
generally with eight or twelve cylinders arranged 
inthe form ofa V. The first of these was the Renault 
engine with ribbed cylinders enclosed in a sheet 
steel case, through which a current of air is induced 
by afan. The propeller is fixed on the half time shaft, 
specially strengthened for this purpose. At the Show 
the largest Renault engine exhibited is claimed to 
develop 100 horse-power with twelve cylinders. .An 
almost identical type of engine is the De Dion Bouton, 
with the same arrangement of cylinders and the same 
system of cooling. With eight cylinders it develops 
80 horse-power. The eight-cylinder Panhard engine 
of a similar type is water cooled and develops 100 
horse-power. It is intended more particularly for 
dirigible balloons. The only fixed engine which has 
had any vogue for aeroplanes is the Anzani, but for 
this special application it has made little headway 
against the rotating type of motor. The Salmson 
engine on the Canton-Unné system is practically the 
same as it was a year ago, but since then it has been 
growing steadily in popularity, and is now employed, 
not only for hydro-aeroplanes, but also for light 
aviation machines. While aeroplane makers naturally 
prefer the lightest types of engines they attach less 
importance than formerly to the weight of their 
propelling mechanism and are willing to allow a 
certain margin in this respect, if by so doing they can 





be assured of increased reliability. The Salmson 
engines, with their radiating water-cooled cylinders, 
are regarded as particularly efficient, and engines 
of this type are being constructed which are claimed 
to develop 300 horse-power. We believe there is 
only one other firm which has succeeded in building 
aviation engines of this power. 

The seaplane is so closely identified with the aero- 
plane that it can hardly be expected to make more. 
rapid progress than the land flying machine. As the 
supporting surface is usually larger to permit of the 
carrying of more weight in the form of floats, the 
seaplane is not necessarily restricted to engine weight 
to the same extent as the aeroplane, and there is 
consequently more scope for the fitting of powerful 
engines, if required. The Franco-British Aviation 
Company, Limited, for example, exhibits one of 
the most interesting seaplanes in the Show with a 
Salmson engine of 130 horse-power. In the general 
design of seaplanes little progress seems to have been 
made, for these machines are equipped with much 
the same tyres of floating bodies as those fitted a 
year ago, and in view of the failures of seaplanes to 
take their flight from heavy seas it can hardly be 
said that they are suitable for other than fair weather 
service, although a gale of wind has not stopped them 
when in the air. 

The development of the skimming boat, or hydro- 
plane, has also been greatly facilitated by the progress 
in aviation engineering, for having created light 
motors and efficient propellers, it was only natural 
that engineers should seek a new outlet for their 
propelling mechanisms by adapting them to boats 
designed to skim over the surface of shallow rivers. 
There is a considerable demand in South America 
for such boats, on condition of their being sufficiently 
reliable for the hard service of passenger traffic. 
Count de Lanbert has for some years past been 
experimenting with different types of skimming 
boats fitted with aerial propellers, and he has obtained 
remarkable results with his latest hydroplane, or 
hydromobile, as it is called, with which he has easily 
reached speeds of 59 miles an hour. This and other 
similar boats are exhibited at the Paris Show, all 
of them with stepped bottoms, and it is noteworthy 
that the stepping of the de Lambert hydroplane is 
much deeper than the others. The Nieuport skim- 
ming boat has the appearance of a vast flat-bottomed 
platform with stepped floats on each side, controlled 
by a gear for varying the depth of immersion. The 
Borel, Tellier and Blériot hydroplanes are all con- 
structed more or less upon the same principle. For 
skimming, the aerial propeller has proved itself 
superior to the immersed propeller, which latter has 
the disadvantage of make the boat “ gallop” in an 
extremely unpleasant manner at high speeds, while 
the boat remains perfectly steady with aerial pro- 
pellers. There is evidently something to be done 
with this type of craft, but it must be fitted with 
engines more economical and more robust than 
those actually generally employed on such beats at 
present. 
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SHIPBUILDING AT ST. NAZAIRE AND THE 
FRENCH BATTLESHIP LORRAINE. 


Art the end of September last the Société des Chantiers 
et Ateliers de St. Nazaire (Penhoét) celebrated the fiftieth 
anniversary of its existence, and by way’of marking the 
date invited Monsieur Baudin, the~- Minister of the 
French Marine, to visit the shipyard on the 30th of that 
month, in order to witness the launch of the battleship 
Lorraine, which is a vessel of 23,500 tons displacement, 
and which forms one of a class to which the super-Dread- 
nought Bretagne has given its name. The first keel 
plate of the Lorraine was laid on October 24th, 1912, by 
Monsieur Deleassé, who was Minister of Marine at the 
time, and the vessel was therefore on the stocks for just 
under twelve months. It is expected that she will be 
completed and handed over to the authorities by August 
Ist, 1915. 

Monsieur Baudin not only attended the launch, but he 
had a busy day of inspection as well. To begin with he 
drove the first rivet of the keel of the new transatlantic 
liner Paris, which, when completed, will be the largest 
vessel in the French mercantile marine, her principal 
dimensions being :— 


Length 761ft. 
Beam: <.. .. 85ft. 3in. 
Moulded depth 59ft. 
Displacement 37,000 tons 


She is being built by the St. Nazaire company, and is 
intended for the Havre-New York service, having been 
ordered by the Compagnie Générale Transatlantique. 
She will be equipped in the most up-to-date fashion, and 
will carry accommodation for as many as 3200 passengers 
of various grades. 

The Atlantic liner Flandre on a neighbouring slip was also 
visited. She is to sail in the St. Nazaire-Colon service, and 
was nearly ready to be launched. The Penhoét company, 
it may be added, has also in hand three steamers of 17,000 
tons displacement for Hamburg owners, and a tank 
steamer—the Motricine—for the Naphtha Transport 
Company, which latter vessel is to be actuated by motors 
made under the Penhoét-Werkspoor patent. In fact, 
it may be said that the company is exceedingly busy, 
and has recently had to carry out considerable extensions. 
Since we gave a description of the shipyard and works in 
July of last year, the area of the shipyard has been in- 
creased to nearly double its former extent, while the area 
of the shops has been increased by about one-third, the 
enlargement being partly due to new buildings and partly 
to extensions of existing structures. Moreover, the tool 
and machine plant has been much improved in cop: 
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completion. ‘The turbines of another liner, the Ile de Cuba, 
were in course of construction, as well as those or a battle- 
ship which is being built in one of the French Govern- 
ment dockyards. The engines for the three German 


sequence of the firm having undertaken the manufacture 
of turbines, marine oil engines and naval work, such as 
gun turrets, &c. In fact, the yard is claimed not only 
to hold the first position amongst French shipbuilding 























THE LUTETIA IN DRY DOCK 


steamers mentioned above were also seen in different 
stages of progress, as well as the motors for the Motricine. 

On the same day Monsieur Baudin also visited the 
neighbouring establishment of the Ateliers and Chantiers 
de la Loire. This firm has begun the construction of the 


establishments, but also to rank among the foremost of 
the shipyards on the Continent. | 
At the time of Monsieur Baudin’s visit, the main engines 
of the liner Flandre were in the shops ready for shipment 
while the turbines of the Lorraine were well on the way to 











battleship Normandie, which, when completed, will be the 
largest vessel of its type ever built in France. She will, 
it is reported, mount twelve 13.5in. guns in three turrets, 
and will be provided with a combination of triple-expan- 











sion engines and steam turbines. Her displacement will 
be 26,000 tons. Beside her are being built an 11,000-ton 
liner for the Marseilles-—Egypt service of the Messageries 
Maritimes ; and the cargo steamer St. Mare, which is © 
8200 tons deadweight capacity, and which is destined 
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by its future owners, the Compagnie Navale de I’Oceanie, 


for the carriage of nickel ore from New Caledonia to | 


European ports. 
In the engineering shops of this firm there were also 
seen in course of construction the turbines for the battle- 
ship Provence, which is now being completed at Brest 
Dockyard, the turbines for the Normandie, &c. 
In the Penhoét Dock Monsieur Baudin also visited the 
battleship France, built and engined by the firm. i 


anticipated that this vessel will be completed and handed | 


over to the authorities in the beginning of August next 
year. ‘ 
Just prior to the launch of the Lorraine Monsieur 


Baudin was entertained at a banquet, given on board the | to end of the vessel. 


It is | 


| It would be impossible here to enter into a detailed descrip- 
tion of the arrangements of the various types of cabins 
|} and of the provisions made for the convenience and 
| comfort of the passengers, and it must suffice to say that 
everything has been done on a most lavish scale. The 
| same can also be said of the dining and other saloons, 
| and the numerous other accessory arrangements, not only 
| of the first, but of the other classes. 
| _A double bottom has been worked from end to end of 
the vessel. It provides capacity for 1700 tons of water, 
| and is divided into ten compartments. There are in all 
seven decks, numbered from A to G, D being the main 
| deck. Only three of these decks are worked from end 
On the boat deck A there is a large 


| 


liner Lutetia, which has been built by La Société des | deck-house, which contains the accommodation of the 


Chantiers et Ateliers de St. Nazaire, to the order of | 
The | 


La Compagnie de Navigation Sud Atlantique. 
Lutetia, which was launched on March 23rd last, has 
since been completed, and as she forms an excellent 
example of a first-class up-to-date French passenger steam 
ship, it will be of interest to give the following particulars 
concerning her :— 

This boat is intended for mail service to South America, 
and her dimensions are the largest compatible with the 
conditions of the ports which she will have to visit. They 
are as follows :— 

Length 
Cee 
Displacement “ae 
Depth to main deck 
Draught . . 
Displacement 
Gross register 


599ft. 

64ft. 

16,650 tons 

44it. 

oa oe ed es 23ft. 

at this draught 15,600 tons 
i aioe? ee 14,500 tons 


She will carry 296 first-class passengers, 106 second-class, | 


80 second-class intermediate and 570. third-class S- 
sengers. The last two classes would probably be termed 
in this country third-class and steerage. The crew will 


number all told 345. Her speed on actual service is to | 


be 20. knots, which will enable her to make the voyage 
from Lisbon to Buenos Aires, with calls at Dakar and 
Rio de Janeiro, in thirteen days. . She will be propelled 
by four screws, of which the two in the centre are actuated 


navigating officers. Above this are the flying bridge, 

chart-room, captain’s quarters. The forward part of 

| B deck for a length of some 90ft. is made into an observa- 
tion-room for first-class passengers, being provided with 

| thick glass windows, so that a good view of the sea may 

| be cbtained no matter what the weather may be. Aft 
of this comes a deck-house which extends for nearly the 
remaining portion of the deck, and contains a first-class 
social hall, library, bockseller’s shop. Right aft are a 
smoking-room and verandah café. 

The C, D and E decks are aiso mostly reserved for first- 
class passengers. On C deck, in addition to cabins and 
“‘appartements de grand luxe,” there are the first-class 

| dining saloon to seat 214 persons, three restaurants, a 
children’s play-room, a small theatre and a hairdresser’s 
shop, while right aft the deck is reserved for second-class 

| passengers, and there is a second-class social hall. Both 
ends of the main deck D are devoted to third-class and 
| steerage passengers, while the centre portion is partly 
| for the use of first-class passengers, and also contains 
| the second-class dining saloon. 

Deck E is partly taken up with first-class accommoda- 

| tion, and there are on it also fcrty second-class cabins. 
| Both F and G decks are given up to third-class passengers, 

| the engineers, firemen, stewards, &c. 

Twenty lifeboats, each 30ft. long and of 8ft. 3in. 


by two vertical four-cylinder triple-expansion reciprocat- | beam, as well as numerous life rafts, are carried. 


ing engines supplied with steam by eighteen marine | 


boilers. 
two turbines which, will drive the wing propellers. 


The exhausts from these engines will be led to 
The 


|. We are enabled to reproduce a photograph of the 
vessel taken in the builders’ fitting-out basin, and two 
others showing views of the bow and stern. 
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THE LAUNCH OF THE LORRAINE 


total indicated and shaft horse-power will be about | 


20,000. There are eighteen boilers, each 5m. 


(say, | 


16ft. 5in.) in diameter, and each having three furnaces the | 


total grate area being 1202 square feet, The combined 


heating surface of all the boilers is ,47,000 square feet. | 
They are fitted for Howden draught, three large fans | 


being employed for the purpose. 


It is caleulated that | 


with all the boilers working to their ful) capacity some | 


320 tons of coal will be burnt per day. 


As a matter | 


of fact, however, the number of boilers necessary to drive | 
the ship in service is less than that actually provided, | 
so that some of the boilers can always be laid off | 


for overhaul and repairs, and the coal consumptton, 
which is calculated on the basis of the burning of 24.5 Ib. 
per square foot of grate area per hour, will be considerably 
less than 320 tons a day in actual service. Coal to the 
amount of 3300 tons can be stored in transverse and 
lateral bunkers. The vessel can also carry 1200 tons of 
fresh water, and is provided in addition with evaporators. 

The hull is divided into twelve water-tight compart- 
ments, the boiler-rooms being also divided by three 
longitudinal bulkheads... The bulkheads of the forward 


boiler compartment are fitted with Stone-Lloyd doors, | athwartship bulkheads. 





After the luncheon on this fine vessel, Monsieur Baudin 
was conducted by Monsieur Charles Roux to the slip 
from which the Lorraine was to be launched. 

The leading particulars of this battleship, which is to 
be one of the most powerful units in the French fleet, 
and some views of which are given on page 677, are : 

Displacement 23,500 tons 
Length over all 545ft 
oem gs 2% 
Draught astern... .. 29ft. 

Designed horse-power 29.000 
ee ee er ae 

The keel plate is 1 }in. thick, and there are eight longitu- 
dinal stringers on each side. The double bottom extends 
from end to end of the vessel, and is taken up to the 
protective deck. The underwater plating is lin. thick 
and that of the upper works #in. thick. The Bilge keels 
measure 213ft. by 2ft. 9in. 

The armour belt is llin. thick between the fore and 
aft turrets, and 7in. thick forward and aft of these. It 
is taken up 7ft. 9in. above the load water-line, and 5ft. 7in. 
below it. The citadel and the casemates are protected 
with 7in. armour, and the same thickness is used for the 
The armour on the flat portion 


R8it. 7in. 


which. are controlled from the bridge. The various holds | of the protective decks is 1jin. thick, while on the slopes 


represent a total cubic capacity of 2850 cubic metres 
(say, 100,550 cubic feet). They are served by six electric 
cranes placed on the upper deck. There are also special 
holds for the mails and for passengers’ baggage. 

For providing current for lighting purposes and for work- 
ing the numerous electric motors throughout the ship, 
there are three steam-driven dynamos, each of 120 kilo- 
watts capacity. Hot and cold services of both salt and 
fresh water are run to all parts of the vessel, and the fact 
that the majority of the bath rooms are supplied with 
fresh water is certain to be greatly appreciated by the 
passengers. 

A good deal of attention has been paid to the catering 
arrangements. Large refrigerating chambers are fitted 
in the after part of the vessels, special compartments 
being reserved for meat, vegetables, fruit and fish. CO, 
machines and brine circulation are provided for main- 
taining the desired degree of cold. The kitchens are 
fitted with the latest types of labour-saving machines and 
cooking equipment. 

There are 130 first-class cabins and 32 ‘‘ cabines de luxe,”’ 
each of the latter having its special bath-room and lavatory. 


| 
| 


it is 2in. thick; on the conning tower it is 12in. thick, 
and on the five turrets 13}in. thick. 

The five turrets which will each carry two 13}in. guns 
—340 mm. or 13.38in. to be quite accurate—are all on the 
centre line. There are also twenty-two 140 mm.—5. 5in.— 
quick-firing guns; four 47 mm. three-pounder guns, and 
four 18in. torpedo tubes. One hundred shells will be 
carried for each of the heavy guns, 275 shells for each of 
the smaller guns and 12 torpedoes will be carried. The 
personnel will comprise 1148 men. 

The propelling machinery will consist of two indepen- 
dent sets of Parsons type impulse and reaction turbines 
actuating four propellers. The diameter of the high- 
pressure rotors is to be 9ft. 10in., and the estimated 
horse-power is to be attained at 800 revolutions per 
minute. There are to be twenty-four Belleville boilers 
working at a pressure of 256]b. per square inch. The 
combined grate area is to be 2030 square feet, and the 
combined heating surface 63,700 square feet. The 
ordinary amount: of coal carried will be 900- tons, but 
2700 tons can be carried in thirteen bunkers if required, 





as well as 300 tons of oil fuel in four tanks. 


The electrical equipment will comprise four 200-kilowats 
combined engines and dynamos, eight 36in. and two 30in 
searchlights. The refrigerating plant is to be of the 
Westinghouse-Leblane type. 

Contrary to the usage in the French dockyards and jn 
the neighbouring yard of the Loire company, in which 
but one sliding way is used, the St. Nazaire company 
followed its general practice and employed two sliding 
ways for the launch. The declivity of the ways increageg 
from 5 per cent. at the upper end to 6.2 per cent. at the 
lower end. The length of the sliding ways, which were 
60in. wide, was 417ft. The launching weight of the 
vessel with its cradle was 8500 tons. For lubricating 
purposes 11} tons of tallow, 330 1b. of paraffin, 496 }p, 
of lard, 660 lb. of hard soap and 220 1b. of naphtha oil 
were employed. 

The launching equipment included three dog shores, 
four sand boxes and two hydraulic triggers on each side, 
Two 300-ton hydraulic jacks were provided in case they 
were necessary, but they were not used. The launch 
was an entire success, and was completed in 57 seconds 
from the time the vessel began to move. As thie river 
in front of the slip has a width exceeding 1} miles no 
drags or any other stopping appliances were used. When 
the pilot on board thought it advisable the anchors were 
let go and the vessel awaited the four tugs which took her 
to the fitting-out basin. It may be recalled that though 
there is plenty of width of water, somewhat special 
precautions have to be taken when launching vessels 
from this yard. There are at times very swift currents 
and a launch has to take place at slack water. The 
actual moment chosen for letting go is decided hy the 
pilot on board, who judges his opportunity by noticing 
the movement of buoys anchored in the neighbourhood 
of the slip. Vessels are generally fully water borne 
within five minutes of the order for the launch being given, 

Early in the morning on the day of Monsieur Baudin’s 
visit a new specially designed foundry commenced opera- 
tions. Up to that time the St. Nazaire yards had had to 
procure their heavy castings either from the Nantes 
foundries or from foreign countries. Heavy or special 
castings had frequently to be ordered from England or 
Germany. So, as to be completely independent of outside 
help, the various firms of the town combined to establish 
a works to be employed as a foundry. This establish- 
ment has been equipped with thoroughly up-to-date 
plant, and will supply the three firms—the St. Nazaire and 
the Loire companies and the Forges de la Basse Loire— 
with all their requirements, and will, incidentally, deprive 
this country of a not inconsiderable amount of trade. 

This new company and some proposed improvements, 
if they are carried out, would render the St. Nazaire 
district a far more formidable competitor in shipbuilding 
matters than has hitherto been the case. It has always 
turned out good work, but its sphere of action has been 
limited by reason of its lack of equipment. On the 
oceasion of his visit Monsieur Baudin was shown by the 
municipal authorities, accompanied by representatives 
of the shipbuilding companies, the site of a dry dock 
which it is proposed to construct. This is to be over 
984ft. long. It was also explained that it was proposed 
to build a wet dock by constructing walls in the river. 
This dock would have a width of 3300ft., and a depth of 
40ft. of water at its entrance at the lowest state of the 
tide. It would not have any entrance lock, so that 
vessels might enter at all states of the tide. Exactly 
when work on these improvements will be commenced 
is not yet determined, but the local feeling is that it should 
be at the earliest possible moment. 








NEW IRON TRADE COMBINATION. 


Tre English iron trade will have a good time in 1914, 
at least that branch of it dealing with galvanised iron, 
if all reports are to be believed, and there seems little 


reason, happily, to doubt their accuracy. The Galvanised 
Sheet Iron Association, which played an important part 
in ministering to the prosperity of the iron trade of mid 
England in particular during the five years ending with 
the early part of 1910, is to be re-formed, and much 
satisfaction is finding expression at the circumstance. 
Negotiations with a view to bringing the manufacturing 
firms together have been going on for some time past, and 
it is now understood that they have succeeded very satis- 
factorily. Not all the English iron firms engaged in the 
galvanising business have been induced to join, but there 
is good reason for stating that the great majority have 
given in their names, and this is a matter of the first 
importance. 

The recent improvement in trade which has appeared 
in the English galvanised iron trade, and in Lancashire 
and the Midlands especially, has been regarded by the 
manufacturers as a very good opportunity for trying to 
restore to the industry the palmy days of 1906 and 1907. 
Ever since the Association was dissolved galvanised sheets 
have been a sensitive market, and the industry may be 
said to have suffered by reason of the prosperity that 
attended it while the Association existed. There has been 
a large increase in the number of sheet mills throughout 
the country, and competition amongst home producers 
has, consequently, been exceptionally keen. Frequently 
prices have been down to an unremunerative level. Now 
values have advanced to £11 and £11 5s. f.o.b. Liverpool 
for the export trade, and to £11 10s. for 24 w.g. sheets for 
home orders. Some manufacturers, moreover, are said 
to be so well booked that they are now unable to give 
deliveries before the end of next February. Further, 
in some quarters it is suggested that some merchants 
have placed large contracts in anticipation of advancing 
prices, which must certainly follow the formation of a new 
Association to control the market 








So-cALLED artificial lava is a newly patented mixture 
designed for heat and electrical insulation. Tale _and 
magnesium silicate are heated to about 1850 deg. Fah., 
and while in a semi-molten condition the mass is shaped 
under high pressure 
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RAILWAY MATTERS. 


On December 19th Lord ffrench, representing Messrs. 

Paulings and Co., railway contractors, signed an agree- 
ment to finance and construct a railway from a point 
opposite Shosi, in the Yanztse Valley, to Shuengyifu, in 
Kivai Chow, with a branch line from Chengteefen to 
Changsho, capital. of Hunan. The agreement requires 
dorsement by the Minister of Finance. 
For the first time on record news bulletins taken by 
wireless were displayed on a moving train on November 
95th, when passengers on the Lackawanna Railroad 
were astonished to see the latest foreign and home 
despatches spread before their eyes as they were being 
whirled along at 60 miles an hour. The Scranton Times 
sent 250 words from the Lackawanna wireless station to 
the moving train, the messages dealing with internal and 
external affairs. Four days previously the same railway 
company successfully experimented with the transmission 
by wireless of running orders to a train crew. 


Ir is reported in the columns of Electrical Engineering 
that the New York Central and Hudson River Railway 
has recently ordered six 600-volt locomotives weighing 
110 tons each, They will be able to develop 2000 horse- 
ower continuously, or 2600 horse-power for one hour. 
These figures are equivalent to a tractive effort of 14,000 Ib. 
at 54 miles per hour continuously, or 20,000 lb. at 49 miles 
per hour on the one-hour rating. Thus trains weighing 
over 1000 tons can be worked continuously. There will ke 
eight two-pole gearless motors insulated for 1200 volts, 
each driving one axle. The frame will be of the art:culated 
type, with bogey guiding trucks at each end. The motors 
will be provided with forced air ventilation. Ten similar 
but slightly less powerful locomotives are already in use. 


en 


A RECENT issue of the Revue Générale des Chemins de Fer 
gives some particulars of complicated excavation work 
in the extension of the Métropolitaine in Paris, where old 
quarries, lower in level than the railway, are intersected, 
the latter being supported by concrete piers of considerable 
height. The alignment of the line close to the foundations 
of the old Auteuil church rendered very delicate work 
necessary, requiring a 40ft. arched tunnel to be of unsym- 
metrical cross-section, much higher at one side than at 
the other, the two lines of rails having to be placed at 
widely different levels within it. The cross-section at this 
place represents the appearance of an egg tilted at an 
angle of about 45 deg. The article is worth reading, as it 
exemplifies the difficulties of city subway construction, 
and the ingenious methods by which the French engineers 
have overcome them in this intricate case. 


Tue Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Com- 
missioners :—London and North-Western Railway 
(Wolverhampton and Cannock Chase Light Railway) 
Transfer and Amendment Order, 1913, authorising 
the transfer to the London and North-Western Railway 
Company of the powers, &c., conferred on the Wolver- 
hampton and Cannock Chase Railway Company by the 
Wolverhampton and Cannock Chase Railway Acts of 
1901 and of 1903 and by the Wolverhampton and Cannock 
Chase Railway (Light Railway) Orders of 1907 and 1910, 


of the railways thereby authorised, and authorising the 
London and North-Western Railway Company to abandon 
other parts of such railways and to construct new light 
railways in substitution therefor, and for other purposes. 


THE extended application of electricity to power pur- 
poses was the subject dealt with by Mr. W. Duddell, 
F.R.S., President of the Institution of Electrical Engineers, 
at the annual dinner of the Birmingham branch in the 
Grand Hotel last Friday. The President, after paying 
a tribute to the position Birmingham occupied in trade 
and commerce, referred to the electrification of main 
railway lines. The Council in London, he said, had been 
considering whether the time had not arrived for a great 
scheme to go forward, and it had arranged a series of 
papers dealing with this subject from various points of 
view. It was hoped that by electrical engineers discussing 
these various problems they would point the way in which 
to make electrie traction profitable and better than steam 
traction. He hoped that when the cost of electrical 
power came down they would see electrical traction extend- 
ing all over the main lines of the country. 


Tue Board of Trade has called the attention of the 
Tramways and Light Railways Association to the follow- 
ing source of danger which may arise in tramcar con- 
trollers :—In the case of a recent accident caused by a 
car getting out of control on a falling gradient it was 
subsequently discovered that the insulation of one of the 
controller leads had become chafed in such a way that if 
contact took place with an adjacent (No. 3) terminal 
at the bottom of the controller, a short circuit across 
both armatures would be created, and the magnetic 
brake would thereby be rendered inoperative. The 
ordinary tests made before the car was put into service 
failed to detect any such short circuit, but it was subse- 
quently proved by trial on the ground that, owing to 
vibration or some other cause, contact did take place, 
with the result that a short circuit of the nature mentioned 
above was established. The Association proposes to 
form a small special committee to go into the matter. 


. Accorpine to the Railway Gazette, in the subways of 
New York City, operated by the Interborough Rapid 
Transit Company, 15 barrels of grease are used each 
month to lubricate rails on curves, this for the purpose 
not only of reducing the wear due to friction, but to prevent 
the disagreeable noises which otherwise would annoy 
passengers. The tracks on the curve at Times-square 
are greased five times every twenty-four hours. Matters 
in this direction are, however, done better on our Liverpool 
Overhead and other railways, where the rails are auto- 
matically lubricated as the trains pass by means of an 
arrangement invented by Mr. E. J. Neachell, the general 
manager and engineer of the Overhead Railway, Liverpool. 
Briefly, the apparatus consists of a grease box by the side 
of the line with a deflection bar attached to the rail. 
Every wheel that passes over the bar depresses the latter, 
which actuates a,ratchét and pawl, whereby a spurt of 
grease is placed on the side of every wheel before the wheel 
reaches the check rail. 











NOTES AND MEMORANDA. 


BLASTING pole-holes in frozen ground has proved more 
economical than hand digging to the Marion Light and 
Heating Company, of Marion, Ind. Whenever the ground 
is frozen to a greater depth than 2ft. this company digs the 
hole, exact size, about 15in. deep only. With a long- 
handled auger a hole large enough to admit a stick of 
dynamite is bored about 30in. deep. It has been found 
that three-quarters of a stick of dynamite will excavate 
a uniform hole to the desired depth of 5ft. An average 
saving of 15 to 20 per cent. over the cost of manual digging 
has justified this method. 
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THE kingdom of*Saxony, with 829 inhabitants to the 
square mile, is not only the most densely populated State 
in the German Empire, but is also first in industry. Its 
industrial development began with the utilisation of domes- 
tic raw material. As early as the twelfth century the 
silver mines near Freiberg attracted immigration, and 
consequently stimulated commerce and manufacturing. 
On account of the decrease in the price of silver, the mining 
industry, once so prosperous, has been carried on at a loss 
for many years, and it was decided gradually to d ase 
operations from 1903 to 1914, which will, it is said, mark 
the end of Saxony’s silver mines. 


AccorpInG to the Electrical World, an electrically 
operated device for measuring gas, and having a capacity 
of 100,000 cubic feet per hour, is being used by the Citizens’ 
Gas and Electric Company, of Waterloo, Iowa. The 
action of this meter is dependent on the electrical heating 
of the gas in passing through the measuring chamber. 
The temperature of the gas before and after passing the 
* heating grid’ is measured by two electrical resistance 
thermometers, which, by means of a relay, adjust the grid 
current so as to maintain a constant difference of tempera- 
ture. This current is thus a measure of the amount of 
gas passing through the grid, and is measured by an 
ordinary watt-hour meter calibrated directly in cubic 
feet of gas. An electrical chart recorder is also installed 
on the meter panel, and gives a record of the rate of flow 
of the gas. The accuracy of this meter has been tested 
by the Pitot tube method, and found satisfactory under 
varying pressures and temperatures. 

WITH a short circuit on two parallel wires of a cireuit 
the wires tend to spread. If there are two loops, one on 
each side of a system, situated parallel, a short circuit 
may tend to spread both wires and bring together the two 
inside wires or throw them against some other wire. The 
spreading force depends on the square of the current, 
and is thus not very large with very high-tension systems, 
except when of enormous capacity. Some time ago an 
American electrical engineer gave particulars of what he 
saw happen on a 10,000-volt plant. There were two wires, 
something like 20in. or 30in. apart, with spans of about 
150ft. A short circuit occurred somewhere on this line 
a short way from the power-house, and the force of pro- 
pulsion due to the short circuit current was sufficiently 
great to separate the wires under great tension, storing 
considerable energy in the elasticity of the wire. The 
action of a circuit breaker cutting off the current allowed 
these wifes to come together until they wrapped~ around 


and extending the time limit for the completion of part | each other and stayed permanently there, and a good deal 


of force was required to unwind them. 


THE design of motor car lighting apparatus begins with 
the choice of a satisfactory lamp equipment. This fixes 
the quantity of energy which the lighting system must 
supply at any time, and indicates the dynamo capacity 
to be provided. The dynamo must be geared to give its 
full output at the average speed reached when driving, 
with all lights on, in order that the battery reserve may 
be drawn upon only when the car is-not in motion. When 
a battery is used it must be connected to the dynamo 
when conditions are right for charging, and disconnected 
when the engine is at rest, to prevent discharge through 
the dynamo. Safety and convenience require that this 
action should be automatic, also that the output of the 
dynamo should be limited to a predetermined and safe 
maximum, regardless of dynamo speed. This leads to a 
discussion of methods devised to secure automatie control 
and to the speed rating of the dynamo itself. This is 
limited on one hand by the weight, size, and cost of slow- 
speed dynamos, and on the other by consideration of wear 
on bearings, commutator, and driving means of the high- 
speed type. All these points are discussed in a paper read 
by Mr. A. E. Waller before the American Institute of 
Electrical Engineers. 

In a paper read before the Association of Engineers-in- 
Charge, Mr. W. H. Booth deals with water-raising and 
measurement. Water-raising, omitting primitive machines, 
he states, is carried out by means of machines which may 
be classed in six divisions, represented by the scoop wheel, 
the displacement rotary pump of the gas exhaustion or 
other similar type, the centrifugal pump and the bucket 
pump, which may be made either with a bucket, a plunger, 
or both, or with many buckets on a chain run continuously 
up a pipe; by the air-lift pump, or, as a class alone, the 
Humphrey gas pump, in which the duties of the pistons 
of both the pump and the actuating gas engines are filled, 
and well filled, by the water to be raised. Needless to say, 
water-raising is done under so many conditions that con- 
siderable judgment must be used in selecting the machine 
proper to each condition. Under very heavy pressure 
the bucket of a reciprocating pump takes the form of a ram. 
The extreme case is the small ram of the pump of an hy- 
draulic press. The more moderate case is the boiler feed 
pump. The scoop wheel is a very low breast water wheel 
reversed, and, as such wheels may be seen in Holland, where 
they are found in lifts of about 4ft., they are very efficient 
machines for lifting much water to a moderate height, and 
are thus employed to freshen up the Amsterdam canals— 
that is to say, to remove the stagnant water when the 
canals are supplied with clean water from the sea or some 
land drain. The scoop wheel is large and slow of move- 
ment, and is thus a very safe machine. It is simply a low 
breast wheel of which a few degrees of arc of the lower part 
of the wheel runs a close fit in a circular breast of masonry. 
The floats are not radial, but so inclined from the radius 
that the edges somewhat face the stream to be raised and 
discharge at a convenient angle on the upstream side of 
the low lift. This is done so that the water in dropping 
out of the wheel gives a minimum of back pressure. 








MISCELLANEA. 


In a darkened court-room in Boston, living pictures 
were recently thrown upon a screen for the benefit of 
the jury which was trying the Government’s suit against 
a shoe company, on a charge of unlawful monopoly. The 
object of the pictures was to illustrate the operation of 
the machinery made by the defendant corporation. 


Ir was recently officially announced that the Home 
Secretary has appointed Mr. R. A. S. Redmayne, H.M. 
Chief Inspector of Mines, to hold a formal investigation of 
the causes and circumstances of the disaster at the Universal 
Colliery, Senghenydd, on October 14th. He has also 
appointed Mr. Evan Williams and Mr. Robert Smillie to 
act as assessors in holding the investigation. 


WHILE the supply of power to Copenhagen from Troll- 
hitien, Sweden, is still under discussion, a second and 
similar scheme for the supply of power across the Skagerrak 
has been mooted. According to Electrical Engineering, 
the scheme involves the development of a water power 
near Christiania, Norway, and transmission by submarine 
cables across the Skagerrak to the northern district of 
Jitland, Denmark. P 

THIRTY-EIGHT communications, from eight. countries, 
were received in the competition organised by the Society of 
Motor Manufacturers and Traders, Limited—which offered 
a prize of 2000 guineas—the Royal Automobile Club, and 
the Automobile Association to ascertain whether it is 
practicable to replace the present motor spirit by. a less 
costly fuel produced entirely from materials available in 
this country. All the documents were submitted to Sir 
Boverton Redwood, and, having considered his detailed 
report, the Council of the Society has. decided that none 
of the applicants has succeeded in complying with the 
conditions. 

TxHE Lowestoft: Town Council recently decided to extend 
its sewerage system into outlying districts at a cost of 
£11,120. With the exception of 15in. and 18in. sewers, 
which are to be lengthened, the extensions will be carried 
out in 9in. stoneware glazed socket pipes and the sewage is 
to be raised at three automatic pumping stations, each 
Hager with duplicate vertical centrifugal pumps driven 

y electric motors. The working cost of the scheme is 
estimated at £202 10s. per annum, against £200 now 
expended for emptying dead wells. Application is to be 
made to the Local Government Board for sanction to a 
loan for the sum needed. 

At this time of the year one expects the periodic mild 
agitation in favour of the fitting of splashguards to motor 
vehicles generally, and particularly to motor omnibuses. 
Were a really permanent effective device of this kind 
to be “‘ known to the police ’’ there is little doubt that its 
use would be made compulsory on public service vehicles. 
It must be remembered, however, that the interests of 
the public are not best served by imposing on operating 
companies expensive restrictions of a more or less ineffective 
character, says Motor Traction. The production of a 
really adequate splashboard is a much more complicated 
matter than would be imagined at first sight. 

-AT -a-recent-meeting—of the-Gas Committee of the 
Birmingham City Council it-was reported that the output 
of gas during the week ended Thursday last, December 
18th, amounted to 256,287,000 cubic feet. This esta- 
blished a record, and curiously the previous best week was 
seven days earlier, when the output for the week ended 
December 11th was 252,849,000 cubic feet. Prior to that 
the best record was that of the week ended January 16th 
last, when the output was 250,658,000 cubic feet. There 
has been a steady increase in the number of consumers, 
and also in the consumption of gas all through the year. 
This is attributed to the increased use of gas for cooking 
and heating in the household as well as for the purposes 
of lighting. 

Tue report of the Departmental Committee on the 
Storage of Celluloid has just been issued by the Home- 
office. The Committee recommends the registration with 
the local authorities of all shops, warehouses, &c., where 
more than 5 ewt. of celluloid is stored, and that the local 
authorities should be responsible for enforcing regulations. 
It also strongly advocates the need for systematic 
inspection and supervision by the local authorities. The 
regulations suggested relate to the position and construc- 
tion of buildings where celluloid is stored, prevention of 
smoking, &c., and the methods of handling celluloid in 
packing, cutting, &c. Special regulations are laid down 
for the storage and handling of cinematograph films. 


A LECTURE was recently given to the Birmingham 
Metallurgical Society by Mr. Alex. E. Tucker, F.L.C., 
on ‘* Recent Improvements in Welding,” in which the con- 
ditions for successful welding were discussed. Mr. Tucker 
showed that the thermit process, in which aluminium 
powder was used, was of great use in the Russian-Japanese 
war, and had been the means of repairing extensive damage 
done to the Russian fleet. The replacement of acetylene 
by hydrogen in the cutting and welding of ‘steel was also 
discussed. Mr. Tucker pointed out that the difficulties 
of making successful welds with acetylene in the case of 
parts of engines and machines was very great. There was 
always the risk of carbonisation on the one hand and 
oxidation on the other. This was not the case when 
hydrogen was used, and modern practice showed the 
reality of these objections. 

One of the leading German newspapers, having recently 
pronounced the electric light a luxury, the chief engineer 
of the German Association for Promoting the Use of 
Electricity has replied to the effect that, on the contrary, 
electric lighting is daily becoming more necessary. Accord- 
ing to the figures which he gives, there were on Mareh 31st, 
1912, in Germany 63 millions of electric lamps, 25.8 
millions of gas burners, and 23 millions of oil lamps. The 
accuracy of these figures is vouched for by the fact that in 
Germany there is a tax on lamps. (The number of electric 
lamps is continually increasing, while oil is less and less 
used, according to the official returns. In 1908 the 
imports of burning oil into Germany amounted to 
1,016,331 tons, but in 1911 only to 955,842 tons and 
the consumption of burning oil per head fell from 
18°6 kilos. in“1904 to-14.4 kilos: in 1911: Thus electric 
light has become so much of a necessary luxury that it is 
now firmly established as a luxurious necessity. 
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Automatic Train Stops or Cab Signals. 


In his report on the Ais Gill accident Major Pringle 
adversely criticises cab signals, and remarks that 
“some form of automatic train stop is necessary.” 
With one aspect of automatic control of trains we 
dealt in our last issue, and we propose now to discuss 
its relationship to cab signalling. In order that the 
purpose of each system may be thoroughly understood, 
and that the difference between the two may be 
appreciated, we may define cab signalling as 
indications, visual and audible, on the locomotive, 
whereby the condition of the fixed signals is repeated 
in the engine cab. The main object of cab signals 
has hitherto been to assist the driver in foggy weather ; 
but of late years the adoption of such indications has 
been proposed as a means of guarding against drivers 
running by signals or taking signals of another line 
as intended for them. Automatic stops, on the 
other hand, are intended to pull up a train auto- 
matically should a driver ignore a danger signal. 
There is a decided likeness between the two ideas, 
and, in fact, the one is often considered in combina- 
tion with the other. But apparently in Major Pringle’s 
mind ‘they are separate and distinct, and for our 
present purpose we will keep them so. 

Cab signals, as we have said above, and as remarked 
by Major Pringle in his report, were intended primarily 
to meet the difficulties in connection with fog signalling 
at distant signals. There is no need for us to recite 
what these difficulties were; it is enough to 
name one of them—a fog coming on suddenly and 
trains not getting any indications at the signals 
owing to the fog signalmen not having arrived at 
their posts. Two systems of cab signals—one, 
known as the ‘“ Audible,” invented by some Great 
Western officials, and the other invented by Mr. 
V. L. Raven, the chief mechanical engineer of the 
North-Eastern Railway—are in use in Great Britain. 
The “ Audible ” is employed on all four of the running 
lines of the Great Western between Paddington and 
Reading—36 miles—where 200 distant signals are 
repeated, and on the signals of some branch lines. 
There are between fifty and sixty locomotives 
equipped with the necessary apparatus. The “ Raven” 
system is installed along the whole length of the 
Richmond branch of the North-Eastern Railway 
and thirty-six locomotives are equipped. It may, 
too, be added that all the railway companies in France 
are fast fitting cab signals on their main lines, e.g., 
the Etat, between Paris and Bordeaux ; the P.L.M., 
between Paris and Dijon; and the Est, between 
Paris and Charleville. The Nord has had cab signals 
since 1875. Automatic stops are not used anywhere, 
either here or abroad, except on electrically operated 
railways, but nearly all the railway companies have 
the subject under consideration, and experiments 
are being made. They were first employed on the 
Elevated Railway of Boston, America. and later in 
the Subway of New York. They were introduced 
into this country when the District Railway was con- 
verted to electric traction and the tube railways of 
the London Electric Railway Company were built. 
Neither cab signals nor automatic stops have been 
sufficiently tested to warrant a recommendation as 
to the universal adoption of either. Reports speak 
well of the cab signals on the Great Western and 
North-Kastern Railways, but it must be admitted 
that, except for the fitting of a couple of Midland 
locomotives with the ** Audible” system, they have 
not got further than the railways on which they were 
invented and brought out. As an offset to this— 
for which there are good and sufficient reasons, as 
we shall see directly—there is the remarkable develop- 
ment in France. Automatic stops, too, have, within 
the limits so far tried, justified their existence, and 
not even the Caledonian-road accident of September, 
1912, need shake confidence in them for service on 
such railways as tle underground lines of London 
and the tubes. But it is when automatic stops are 





to be used on steam roads that the troubles come in. 


| Major Pringle said that he did not “ think the device 


had been adequately tried by steam railways,” but 
he neither gives nor suggests any reason why the 
companies have been lukewarm. There are, how- 
ever, reasons, as we shall see. The first we find in a 
remark by Major Pringle himself. ‘ Great accuracy,” 
he says in the Ais Gill report, “in regard to gauge is 
necessary with these train stops. Whether such 
accuracy can be obtained when train stops are worked 
mechanically at considerable distances remains to 
be determined.” This means that the apparatus 
on the track and the corresponding gear on the engine 
must be in perfect alignment or a signal may fail to 
be given. In some cases the control is governed by 
a movable part mounted on the permanent way 
and actuated by the signal. The harmony of move- 
ment between the signaland this part must be main- 
tained. It would never do for the apparatus to be 
down, say, and indicate “ clear’ when it should be 
“danger.” Yet this is quite possible. A loss of 
adjustment, due, say, to a change in the temperature, 
may cause it. Those automatic stops in use on the 
electrically worked railways of London are all operated 
by power, and there is no question of adjustment, 
weight, or accurate working. If all signals on steam 
roads were power-worked many of the mechanical 
objections to stops would be removed. There would 
remain, though, other objections equally applicable 
to power-worked or mechanically operated stops, 
and these are :—That the apparatus, being only used 
on the exceedingly rare occasions when a driver 
overruns a signal, may have lacked attention and may 
fail to work at the critical moment ; and that both 
the gear on the track and on the locomotive myst 
be such that it will withstand any blow regardless 
of weight or speed and not be subject to interference 
from heat, cold, rain, frost, snow, dust, &c. These 
are not easy difficulties to overcome. It seems that 
the only way in which a suitable stop can be develope:! 
is by a ramp in the “ four-foot ” and a shoe on the 
locomotive. The former would be electrified when 
the signal was at “ clear” and current would be picked 
up by the shoe and prevent the danger signal being 
given. But if such a scheme is the only solutino, 
why not adopt cab signals, as it is in this way, broadly 
speaking, that-they are operated ? Cab signals would 
be useful at every signal-box and on every journey, 
and not be for emergency use only. It is true that 
there are objections, some of which Major Pringle 
mentioned, but the drawbacks to automatic stops 
are equally numerous. Cab signals have, however, 
the superiority just named, viz., that they are in 
constant work and so can be watched, whereas an 
automatic stop, being for emergency use alone, may 
be found wanting at the critical moment. If, 
therefore, anything is to be done it would appear that 
the companies would do better to experiment along 
the lines of cab signalling rather than of automatic 
stops. 


Steel Price Maintenance by Syndicates. 


Ir is generally accepted as a fact that industrial 
syndicates are better able to regulate the prices of the 
raw materials or of the manufactures under their 
control than individual makers of non-syndicated 
products, which are subject to the competition of 
the free or opcn market, although the interests of 
consumers must necessarily suffer unless a moderate 
price policy is pursued by the combinations. On 
the other hand, consumers also stand to derive some 
benefit from the adoption by syndicates of a sober 
system of prices, as they are thereby placed in a 
position to enter into forward contracts. with their 
own particular customers with the definite fore- 
knowledge of the charges they must pay for their raw 
or semi-finished materials. But syndicates, especially 
in the coal and iron and steel trades in Germany, can 
only maintain prices if they are able to dominate, 
or almost dominate the inland. market, and resist 
successfully the incursion of keen competition from 
abroad. If, on the contrary, the domestic market 
is confronted: with fresh rivalry from- new firms 
which are determined to have a share in the trade, 
the syndicate concerned must either cut quotations 
and enter upon a price contest, or secure the adhesion 
of the new firms as constituents. - If neither course 
succeeds, the combination. will. probably collapse. 
When the question of coping with foreign rivalry 
in the German home market comes into consideration, 
as, for instanfe, in the coastal or any other of the 
so-called contested districts, the syndicate prices are 
simply adapted to meet those of their foreign rivals. 
the cost of transport and import duty being added, 

The circumstance that price regulation is more 
efficiently carried out under syndicated than under 
individual control has been strikingly exemplified 
during the course of the present year, but the fact 
has not always been to the advantage of German 
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customers. In the case of the great Westphalian 
Coal Syndicate, although it was known at the time 
that the quotations for iron and steel manufactures 
were falling, the prices of coal and coke were in- 
creased on April Ist, 1913, for a period of six months, 
which was subsequently extended to the end of the 
year. The great decline in the demand for blast 
furnace coke and coking coal in the meantime has 
now induced the syndicate to decide to lower the 
prices of these particular qualities at the beginning 
of 1914, whilst the prices of other sorts are to be 
reduced three months later. Pig iron has also been 
maintained on a high and unchanged level, with the 
exception of two or three slight advances which 
were made for the second half of the year in the case 
of foundry iron for delivery in two of the localities 
out of the several districts into which the whole of 
the country is divided by the Essen Pig Iron Syndicate 
for the purpose of the trade. It is somewhat uncer- 
tain whether these particular increases were actually 
enforced. At any rate, the syndicate has recently 
decided to lower prices all round by from 2s. to 3s. 
per ton for the first half of 1914, concessions which 
foundry and steel works consumers consider to be 
totally inadequate having regard to the unfavourable 
situation of the market. On the other hand, it is 
noteworthy that the Steel Syndicate fixes the domestic 
quotations for semi-finished steel and shapes from 
quarter to quarter, and thus the needs of consumers 
of the former would appear to be consulted to a greater 
extent than in the case of coal and pig iron. It is 
quite impossible to say whether quarterly contracts 
are or are not due to the existence of competition on 
the part of certain open-hearth steel producers who 
do not belong to the syndicate. But it must be 
noted that the latter has made two reductions on 
semi-manufactured material in the past six months, 
the two combined amounting to 10s. per ton, and one 
price concession of 5s. per ton has also been made 
in shapes. The Wire Rod Syndicate, which always 
follows the example set by the Steel Syndicate with 
regard to blooms, billets, &c., has likewise lowered 
the rates for rods by a similar sum of 10s. per ton in 
the same period. 

The more unfavourable state of the market, espe- 
cially in the present half-year, has affected non- 
syndicated products in a considerably greater measure 
than those under the control of syndicates. It hag 
to be borne in mind in this connection that the pro- 
ductive capacity in steel bars now amounts to 
4,500,000 tons per annum, as compared with 3,500,000 
tons two years ago; that of plates and sheets is 
1,330,000 tons, as against 1,000,000 tons; that of 
wrought tubes is 600,000 tons, as contrasted with 
300,000 tons two years ago; and similar develop- 
ments have taken place in other branches in the same 
interval. Now, in order to reduce the average 
cost of production, it is necessary for the works 
which have laid down new plant or made extensions 
of plant to find orders to occupy the plant to its full 
capacity, or, at all events, to a limit approaching 
as full output as is possible. The determination of 
the works concerned to attain this object- is mainly 
responsible for their disinclination to agree to the 
formation of syndicates in these departments unless 
they can secure a tonnage allotment which would 
practically correspond with what is equivalent to 
their estimates of most economical working, which 
are hoped to be obtained by competing in the open 
market. Inthe circumstances it was scarcely surprising 
to find a heavy fall in prices when once the industrial 
situation began to change. Basic steel bars, for 
instance, which were quoted at 122s. at the beginning 
of 1913, had receded to 100s. by the opening of July, 
and have since touched 92s. in the German inland 
market, although a slight recovery has recently taken 
place. Common plates in basic material have 
descended in the same period from 131s. to 100s., 
but now stand at 102s.; boiler plates from 143s. 6d. 
to 117s. 6d.; hoop iron from 150s. to 117s.; and wire 
rods from 127s. 6d. to 117s. 6d.; whilst large declines 
have also occurred in tubes owing to mutually destruc- 
tive competition. It is impossible to say what the 
future will bring forth, as the increase in the produc- 
tive capacity has apparently not yet been brought to 
a standstill in some cases. At any rate, the forcing 
of the export trade is being continued, particularly 
by the large works, which seem disposed to make 
further efforts to capture other markets. The out- 
look for British iron and steel makers, who are already 
suffering keenly from this source, does not appear 
very promising at the present time, nor is it likely 
to improve until they also endeavour to organise 
themselves to resist foreign rivalry. 


Invention. 


INVENTION may be looked upon as the form in 
which imagination manifests itself in the engineer, 





and imagination may be defined as the power which 
some men possess of seeing a little further than their 
fellows. The course which invention takes cannot 
be clearly stated. At times it is the response to a 
direct call, as in the case of the locomotive, the steam- 
ship, the slide rest, Atlantic telegraph instruments, 
and so on. At others the invention is, in the first 
place, fortuitous. Just as the means of doing ill 
deeds makes ill deeds done, so, often enough, the sight 
of means of doing something useful, which has not 
been done before, leads to invention. Wireless tele- 
graphy probably came about in that way. Herz 
had shown the possibility of transmitting electricity 
through the ether. His discoveries were of scientific 
interest, but they suggested a practical use to the 
inventive mind. Few scientific discoveries in these 
days escape the same treatment. The discoveries of 
Réntgen rays and of radium were not long known to 
the public before scores of patents were taken out for 
applying them for the use and benefit of man. With 
a little trouble one might produce a long list of inven- 
tions of a similar kind. 

Which is the greater kind of invention—that 
which turns to use something which before has been 
only interesting, or that which meets a want by the 
use of known resources—it would be impossible to 
say. Indeed, the point is hardly worth pursuing, for 
the line between one kind of invention and another 
is often barely visible. It is more profitable to note 
that invention is the salient characteristic of the men 
who turn knowledge to useful purposes; hence it 
may be said that of all the qualities that an engineer 
should develop, that of inventiveness is one of the 
greatest. It has been suggested from time to time 
that invention classes should be held in technical 
schools, but the idea has, as a rule, been met with 
ridicule and derision. Men, it is said, do not invent 
to order, and there is no means of teaching men how 
to invent. We hold a different view. A very great 
deal of invention is done to order, and though much 
of it may be very bad, very indifferent inventing, 
it has its value as a training. There are many 
offices in this country, in Germany, in France, in 
America, where a staff is maintained for the sole 
purpose of producing inventions. The methods 
followed in such offices cannot always be commended. 
For example, it is the practice in some hurriedly to 
invent a score of different methods of using some new 
scientific discovery or of meeting some newly arisen 
want and to obtain protection for all the inventions, 
untried though they be, with the object of ** corner- 
ing” as many methods of achieving a desired end 
as the staff inventor can imagine. Such machine- 
made inventions are not to be placed in the same plane 
with the great inventions of the world; they smack 
too much of gambling. We mention them only to 
show that invention can be done to order, and that 
it would not be as impossible to teach students to 
invent assome people suppose. The difficulty in many 
cases would lie rather with the professor than with 
the students, and would be found in the matter of 
suggesting subjects of invention. But the difficulty is 
not insuperable. To the student with the real aptitude 
for engineering, however, a class is unnecessary ; he 
cannot help inventing, and it needs no more than a 
little encouragement and a little help to make the 
mental training he gives himself of real value. The 
instructional value to be got from invention is incal- 
culable. Take the case of the rotary engine, which 
has probably attracted the attention of young engi- 
neers more than any other single subject. It is not 
difficult to devise many different forms of mechanism 
which will cause a closed chamber to alter its volume, 
as some prescribed part or parts move in a circle. 
Having discovered such an arrangement the student 
must examine it from many aspects. He will be led 
to study the effects of centrifugal force, and may find 
exercise for his mathematics in effecting perfect 
balance ; he will probably find that clearance is a 
stumbling-block, and he will awake to the fact that 
it may ruin efficiency ; he will be forced to consider 
in all probability such questions as live and rolling 
contacts, whilst he will be astonished at the influence 
of inertia even in light parts when he endeavours to 
accelerate them rapidly. Then when he has satisfied 
himself that such paper difficulties have been over- 
come he will have to consider manufacture. He will 
have to be in a position to say that each part can be 
made and that all the parts can be put together. 
Invention does not end, as so many people imagine, 
in an idea ; it must be carried forward to the realisa- 
tion on a commercial scale and under commercial 
conditions of that idea. Our student, then, would be 
given the useful task of discovering the material value 
of his invention. He would be asked to show that it 
could be sold at least for as little, work at least as 
well, be at least as economical, and so on, as other 
engines. Then he would have to consider the con- 
dition of the market, the possibility of putting a new 





invention on it, the means of patenting inventions 
and so on. In the making of the smallest invention 
there is a liberal education. We have taken as an 
example a rotary engine, but if it were only a hook 
and eye as much instruction could be sucked from it. 

We would: say, then, to all young engineers - 
‘Develop in yourselves the art of inventing; invent 
anything and everything, and do not mind whether 
it is profitable or not; do not mind whether it js 
useful or not—a mechanical toy will give you almost 
as much training as a gas turbine—but invent, 
invent, invent. Keep on thinking out new ways of 
doing things and study them from every aspect, 
You will not only find that you will add'to your own 
power, but you will discover in scores of cases reasons 
why improvements cannot be adopted. You will 
appreciate the fact that inventions have their com- 
mercial limits, and that the best way of doing 
something mechanically is not always the best way 
of doing it commercially. But. above all, you 
will develop the powers you may have of looking 
at the things around you in a new aspect, which is 


the beginning of greatness in engineering.” 








INSTITUTION OF MECHANICAL ENGINEERS. 

THE third general monthly meeting of this institu- 
tion was held in London on Friday evening of list 
week, when a paper, “ Mechanical Engineering Aspects 
of Road Construction,’ was read by Colonel R. FE. 8, 
Crompton, C.B., and discussed. 

For the time being we are compelled to hold over 
a reprint of Colonel Crompton’s payer, but tle 
following summary of it will enable our readers to 
gather an idea of its main points :—After briefly 
reviewing the development of mechanical road trac- 
tion from 1861 until to-day the author entered upon 
the main theme of his paper, namely, road wear, or, 
as he preferred to call it, road deformation. With 
modern fast traffic, he said, on roads tarred or other- 
wise rendered water-proof unevenness of the surface 
did not result so much from the actual removal of 
material as from the formation of waves by the 
rhythmical percussive action of the wheels of fast 
self-propelled traffic. There was an actual transfer 
of material in the direction in which the traffic moved. 
With a newly made surface the angularity of the 
particles composing it resulted in the stones abrading 
one another under the rocking motion produced 
among them by the rolling action of the wheels. 
When the stones became more or less rounded they 
could roll over one another and take up new positions, 
and it was found that in the end the larger stones 
were carried to the crests of the waves and the smaller 
particles to the troughs. The wave-forming action 
of old-fashioned horsed traffic was practically zero, 
because of the large diameter of wheels used and the 
heterogeneity of the classes of vehicles using the 
roads. To-day wheel diameters were smaller, and 
the general harmonic characteristics of the vehicles 
closely resembled one another, so that the formation 
of the waves, once started, was intensified as time 
went on instead of being obliterated. Something 
other than the traffic itself was, however, required 
to start the waving in most cases, and he had traced 
this something to the ordinary two-axle road roller 
when used to roll the material in the direction of the 
traffic. The wave length produced depended upon 
the diameter of the roller wheels, the total weight, 
the distance between the axles, and to some extent 
on the speed. The roller pushed the material forward 
until the resistance to forward movement rose to a 
certain limit, when the roller could mount over the 
accumulation thus formed in front of it. The 
waves produced in this manner undoubtedly served 
as the starting point for the shorter period waves 
eventually formed by the traffic. In view of these 
facts, he had designed, and Messrs. Barford and 
Perkins had constructed, an internal combustion 
road roller having three axles unequally spaced. The 
central axle was spring-mounted, so that its roller 
could move down slightly below the level of the other 
two. Colonel Renard had used three-axle wagons 
for his well-known train, and in order to reduce the 
cost of road maintenance he would urge designers of 
road vehicles, particularly of those not equipped 
with rubber tires, to do likewise, and to increase as 
much as possible the diameter of the wheels. He 
then passed on to consider in what way we could 
improve the construction of the road surfaces. He 
outlined the nature of and objects sought in dressing 
road surfaces with tar, pitch, bitumen, &c., and other 
modern processes, and stated that in his opinion 
all important roads should be constructed on the 
sheet asphalt or double-coat system, such as was 
used on the Thames Embankment from Westminster 
to Blackfriars. This system was largely adopted in 
America, where it consisted of covering a concrete 
foundation with a sheet asphalt artificially formed 
from a sand aggregate held together by a bituminous 
binder. In many cases, instead of using a concrete 
foundation, we could utilise the existing macadam 
roadway as a supporting crust and lay on it a new 
bituminous-bound surface in one or two layers. The 
paper concluded with the description of several typical 
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machines and plants employed in the preparation 
and laying of sheet asphalt. 

Injthefcourse of his résumé the author added that 
since writing the paper he had searched diligently for 
a good example of a road showing typical wave forma- 
tion, and within the last few days had found one. 
The diagram on the wall—see accompanying figure— 
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showed in longitudinal section a portion of the 
London-Folkestone road near Eltham, Kent, close 
to the well-known Sidcup trial roads, and indicated 
the waves formed by the traffic on the tarmacadam 
surface. They were exceedingly fortunate in dis- 
covering this example, for on it they had found the 
tire prints left by the vehicles passing over it. It 
could be taken that the pressure between the tire 
and the road was in some way proportional to the 
width of the print, and it would be noticed that the 
maximum pressure was reached just before the top 
of each crest. In places the print disappeared 
altogether, showing that the wheels had jumped 
clear of the surface after surmounting a crest. He 
could not evaluate the pressures represented by the 
width of the prints, but he believed that the maximum 
pressures were probably three to four times the pres- 
sure in existence when the same wheels were rolled 
quietly along a smooth road at the same speed. 

Sir John I. Thornyeroft, being calied upon to open 
the discussion, remarked that Colonel Crompton 
had shown in a very clear manner the necessity for 
studying the whole subject of road construction on 
a scientific basis. The author’s explanation of how 
the road waves were formed was no doubt correct 
when the surface was watertight. But when it was 
not watertight the softening of the troughs produced 
by the rain water which gathered in them at least 
assisted, he thought, in extending the wave forma- 
tion. 

Mr. J. C. Mackay said that some years ago a Shrop- 
shire surveyor had constructed some road lengths, 
not of the ordinary cubical shaped stones, but of 
sett makers’ chips. After eleven years’ use under 
traffic of a heavy nature the roads showed no appre- 
ciable wear or deformation. The obvious lesson 
from this was that to prevent the stones taking a 
spherical form through the wear of one against the 
other they should originally be in as flat a form as 
possible. He himself had recently made a_ short 
length of road in which he used sett makers’ chi; s 
6in. long. When a heavy roller was put on to it the 
surface was compressed only to the extent of }in. 
This, of course, was much less than would have been 
the case hed ordinary cubical stones been used. 

Mr. T. G. Marriott remarked that however remote 
the suggestion might sound at present, there were 
grounds for believing that the outcome of all the 
traffic and road problems dealt with in the payer 
would be the adoption of rubber tires for all classes 
of road vehicles. The present popularity of bitumen 
as a roadmaking material was solely due to the large 
increasé in the number of rubber-tired cars and 
wagons. Bitumen, he held, was one of the best, if 
not the best, road material available to us. In its 
natural state it possessed a degree of permanent 
flexibility which enabled roads made of it to recover 
their original form after being subjected to wave- 
making influences. 

Mr. A. Dryland said that road vehicle design was, 
as the author stated, already well advanced, but it 
was only so as regarded the load carrying functions 
of the vehicles. Their design, as it affected the main- 
tenance of road surfaces, was still backward, and 
required considerable improvement. He disagreed 
with the author’s statement that roads construeted 
of material laid hot showed less tendency to develop 
waves than.those formed of cold-laid material. The 
author’s own diagrams, Fig. 3, contradicted this, 
for the upper diagram referred to a hot-laid matzrial 
and showed considerably more deformation than the 
lower, which referred to a cold-laid material. The 
same contradiction was borne out by the author’s 
remarks on the behaviour of roads formed of tarred 
slag, a cold-laid material, and by, he believed, all 
the trials so far conducted by the Road Board. It 
might not, however, prove to be so in the end, on 
account of the power of recovery possessed by hot- 
laid material. He thought that the use of bitumin- 
ous material laid hot would be largely developed 
in the near future. But there was a difficulty to be 
overcome in devising means whereby it could be laid 
hot and at the same time be given a good level sur- 
face. He did not know whether the author’s three- 
axle roller would, on extended trial, be found to mect 
the case, but so far as he had been able to inspect 
its work it did seem to give an evener surface than 
the ordinary type. As regarded the causes of wave 


formation on rosds, he held that the weight of the 





individual vehicles was an important factor. On 
some of the roads near London carrying much traffic 
of the delivery van tyre nine-tenths of the deforma- 
tion was to be found on the loaded out-journey side 
of the road. There was, too, a very great deal in 
the author’s remarks on the rhythmical effect of the 
traffic, and he wondered if something could not be 
done to improve matters by the use of wheels of con- 
siderably different diameters. He could not agree 
with the author’s statement that with rubber tires 
the diameter of the wheels was less important from 
the roadmaker’s point of view than with steel tires. 
He, for one, would certainly like to see motor omni- 
buses constructed with larger wheels than at present. 
The author was wrong in stating that the Thames 
Embankment carriageway was laid on the previously 
existing macadam roadway, although the speaker 
could agree with him that in many places it was 
quite possible satisfactorily to coat ordinary macadam 
with a new bituminous-bound surface. The author's 
estimate of the reduction of running costs of vehicles 
using improved double-coated roads was very inter- 
esting. On such a road carrying 1000 tons a day the 
owners of the vehicles, according to the author, would 
save in fuel consumption, wear and tear, &c., a matter 
of £800 per annum per mile of road. This estimate, 
in order to make the cost per mile per annum of life 
of the new road the same as that of the old macadam 
road, assumed that the life of a re-surfaced double- 
coat road was twelve years. He hoped this prophecy 
would prove to be correct, but he had grave doubts 
about it. At present there were very few indications 
that such would be the case. In conclusion, he 
desired to urge mechanical engineers to pay all the 
attention possible to the problems of road construc- 
tion, for any benefit brought about by improved 
methods would tell in very large part in a saving of 
wear and tear on road vehicles. 

Mr. Charles Hawksley, dealing with the author's 
remarks concerning the double-coat method of road 
construction, asked how Colonel] Crompton proposed 
to deal with the question of laying and repairing gas 
and water pipes, sewers, &c., in view of his stipulation 
that the lower supporting layer, when once formed, 
was never to be disturbed. 

Mr. Mark Robinson asked the author to inform him 
whether the waves formed on the road surface 
became stationary after a time, or whether they con- 
tinued to advance, and if the latter was the case, 
did they move in opposite directions on the two sides 
of the roads? Why, he would also like to ask, 
did wood pavements show ridges and waves just 
like those developed in tarmacadam and asphalt ? 

Mr. L. Massey supplemented Mr. Robinson’s first 
query by asking whether the troughs of the waves 
moved forward or whether they remained stationary 
or moved less slowly while the crusts advanced, so 
that the road surface would ultimately break up just 
as sea waves broke ? The bituminous or asphalt 
road material recommended by the author seemed 
to him to be describable as au elastic concrete, and, 
if it were in order, he would like to ask the author 
whether he had ever found any use for it in any 
direction other than that of roadmaking. Had he, 
for instance, contemplated its use as an anti-vibra- 
tion foundation, say, for steam hammers ? 

Mr. C. J. Jenkins confirmed the author's observa- 
tions on the formation and movement of road waves, 
and agreed with him that the size of the wheels and 
the length of the wheel base of the traffic materially 
affected the phenomenon. As regarded the share of 
the stones used in road construction, he stated that 
cubes were least satisfactory, because of all shapes they 
lent themselves most readily to the formation of 
spheres. The value of slag as a roadmaking material 
was, he thought, due to the fact that, while it was 
less elastic than granite or basalt, it gave way under 
pressure,and one piece settled down and fitted into 
the share of its neighbours and did not tend to roll 
over them. 

Mr. W. W. Beaumont, having asked Colonel Cromp- 
ton for further information concerning the con- 
struction and mode of action of tha various machines 
described at the end of the paper, vigorously opposed 
the author’s theory regarding the harmonic action of 
modern fast self-propelled traffic. There could be 
no harmony of action, he said, with vehicles differing 
so much as they did in length of wheel base and in 
weight. He mentioned that he was one of the first 
to call attention to the production of waves by 
rollers. 

Colonel Crompton, at the outset of his reply, said 
that the paper had one great fault; there was 
enough material in it to make subjects for six separate 
papers. Replying first of all to Mr. Beaumont’s 
attack, he assured him that he could prove that 
harmonic action did enter very materially into the 
development of road waves, and instanced the case 
of the road from Golder’s Green Station to Hendon, 
where, he said, the traffic was almost entirely com- 
posed. of motor omnibuses and where deformation 
had occurred very quickly after the road had been 
relaid. He had noticed repeatedly that any pro- 
jecting bump in the surface could start a ripple, 
which, while travelling along in the direcion of the 
traffic, soon developed into a wave. Mr. Dryland 
was quite right about the tendency of hot-laid 
material to develop waves more readily than did cold- 
laid material, provided the hot-laid material had been 


badly or carelessly rolled. But it was to be remem- 
bered that when hot-laid material set it set by reason 
of a change of state, and as soon as it was cold a, 
matter of a few hours, it was ready for traffic. With 
cold-laid material the process of setting involved the 
evaporation of the oils in the binder and always took 
a long time. It was frequently impossible to keep 
traffic off the road until this material was thoroughly 
set, and as a result waves were almost at once formed 
on it. Mr. Hawksley’s question led him to express 
a forcible opinion on what he called the barbarism 
of tearing up even an old-fashioned macadam road- 
way, to say nothing of a modern double-coat road, 
for the purpose of laying pipes. Pipes should be— 
and in the future would be—laid, he said, beneath 
the footway or in a special pipeway and not beneath 
the carriageway. Replying to Mr. Robinson, he 
said that the waves did advance in the direction of 
the traffic, but he could not yet say whether the sur- 
face ultimately broke up by the curling over of the 
crests. They were, however, watching this matter 
very closely. As for Mr. Massey’s question, he could 
assure him that he had used bituminous material for 
purposes other than road construction. Some of 
his audience would know that he had at one time 
done some little work in electrical engineering, and 
some years ago he had used this material as a resilient 
foundation for heavy electrical machinery installed 
at Vienna. The vibrations had been damred out 
by it with complete success. Mr. Dryland had 
criticised his estimate of the life of double-coat reads 
at twelve years, but he stuck to it. In Washington 
a life of thirty-one years had been recorded. Further, 
he had taken twelve years as the life of a road carry- 
ing only 1000 tons a day. Yet Mr. Dryland himself, 
as surveyor of Surrey, had at Kingston-hill a road 
carrying five times this amount of traffic, and had 
already got nine years life out of it. In conclu- 
sion, he would remind his hearers that years ago, in 
that very room, he had been laughed at when he 
prophesied that the time was coming when they would 
get electricity at 3d. a unit. It could to-day be 
obtained actually at 0.3d. per unit. He was right 
then about electricity, and he was right now about 
roads, and he meant to live to sce the ideals outlined 
in his paper fulfilled. , 

The meeting concluded with the intimation jrom 
the President that the next would be held on January 


16th. 








THE ELECTRIFICATION OF THE SWISS STATE 
RAILWAYS. 
(From a Swiss Correspondent.) 


Ir has now been definitely decided to electrify the 
1875 miles of Swiss Federal lines, and to make a begin- 
ning where electrification is most urgently needed, 
namely, on the Gothard line, the most important 
in Switzerland. Some of the necessary water power 
has already been acquired—was acquired, in short, 
several years ago, more particularly in the cantons 
through which the Gothard line runs. A preliminary 
credit of £1,540,000 has been granted for the elec- 
trification of the Gothard line, and the work, which 
it is estimated will be completed in 1917 or 1918— 
most probably the latter year—has already been 
begun. 

The part where a beginning has been made is the 
stretch between Erstfeld and Bellinzona, through 
the great tunnel, a distance in all of 673 miles. It 
is between these places that the two largest power 
stations are at present being erected, one at Amsteg, 
on the north side of the Gothard range, and the other 
near Piotta, in the neighbourhood of the Ritom 
Lake, on the south side of the range. At the Amsteg 
power station, which will utilise the river Reuss and 
its tributaries, with a fall of about 900ft., plant able 
to supply 32,000 horse-power is being installed, 
and at the Piotta station, with a fall of 2624ft.. 
plant able to supply 39,000 horse-power. It is 
calculated that the average amount of horse-power 
required in 1918 will be 12,000, and the maximum 
amount 32,000. Consequently, one power station 
alone, should the whole of the work be thrown upon 
it, would be equal to the emergency. 

The Piotta power station takes its water from the 
Ritom Lake, and in summer, when the Reuss on the 
north side is very full of water, all the water at the 
Piotta station can be saved up for use in winter 
when the Reuss has sunk to a low level. At times, 
especially in a very cold winter, the Amsteg power 
station cannot be relied upon to supply more than 
6000 horse-power, and the Ritom station alone only 
8000 horse-power, but matters can be so arranged 
that a constant supply of about 26,000 horse-power 
can be maintained, which will suffice for the entire 
Gothard line. The Swiss Federal Railways also 
possess other sources of water power on the Reuss 
and in the Canton of Ticino. 

The power generated in the stations will be con- 
ducted by cables at a tension of 60,000 volts to three, 
or, if need be, six sub-stations, from which the current 
will be taken where it is wanted at a tension of either 
15,000 or 7500 volts. 

In view of the experience of the Létschberg, it 
has been definitely decided to use the single-phase 
system, and not the three-phase. Even if eventually 
7500 volts were reserved for tle Gothard line, a 





tension of 15,000 volts might be adopted for the rest 





684 


THE ENGINEER 


Dec. 26, 1913 





ee 





of the Federal lines, where tunnels are less frequent, 
without any serious difficulties resulting. 

The choice of current is, indeed, one of the most 
important questions in any electrification, but par- 
ticularly so in the case of the Gothard, because 
whatever system is chosen there must afterwards 
be extended to all the other Swiss Federal lines. 
In flat country, where tunnels are rare, experience 
shows that there need be no fear about adopting a 
15,000-volt tension ; but there is less certainty on 
a line like the St. Gothard, with its many tunnels. 
During the transition period of working the line 
partly by steam and partly by electricity, a tension 
of 7500 volts must be adopted, because of the soot 
which coats the insulators in the tunnels with dirt 
and causes short circuits. 

The advantages of the single-phase current over 
continuous current or three-phase current are often 
slight——in the case of tramways, for instance, or 
rack railways, or railways running through fairly 
level country—but they are numerous and important 
in the case of an extended and varied railway system. 
Moreover, in the case of the single-phase current, it 
is possible to have a very simple contact wire, and 
this fact alone would be sufficient to recommend it 
for such a line as the Gothard, which is very varied 
in character. The locomotives on the express trains 
on the Gothard at present draw eight four-axle 
coaches, but the electric engines will have to be able 
to draw ten such coaches. Two kinds of engines 
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ELECTRIFICATION OF THE ST. GOTTHARD LINE 


are contemplated, one with a speed of about 56 
miles an hour, for international express trains, but 
capable of being used for any trains; and the other 
a lighter type, the details of which have not yet 
been decided upon. 

The present repairing works at Bellinzona will 
have a special department for the repair of rolling 
stock for electric traction, and all along the line, ai 
Biasca, Erstfeld, Airolo and Géschenen, there will be 
works for the execution of trifling repairs. 

It has been definitely decided that the Federal 
Railways themselves shall possess their power stations 
and generate their own supply of electricity, and that 


this work shall in no case be entrusted to private firms ; 


or contracted for. For many reasons the conclusion 
was reached that this would be the most satisfactory 
and economical plan. Tenders for contracts for 
engines and plant will, of course, be invited from 
foreign firms, but in view of recent experiences on 
the part of foreign tenders probably none but Swiss 
firms will be accepted. 

The total cost of electrifying the Erstfeld—Bellinzona 
section of the Gothard railway is officially estimated 
at £1,540,000, but it must be remembered that much 
of the plant, &c., will be used not merely on the 
Erstfeld-Bellinzona line, but throughout the fifth 
section of the Swiss Federal Railways, of which the 
Gothard line is a part. The expenses of organisation 
and management are put at £40,000; interest on 
capital involved in construction at £84,000; expro- 


priations at £17,200; sub-structurs, superstructure, 
workshops and depots, telegraph offices, signals, 
distribution channels, hydro-electric works, &c., at 
£1,290,800 ; rolling stock, &c., £15,000; fittings, 
furniture and appliances, £26,000; testing, pre- 
cautionary measures during transition period, in- 
cluding £40,000 for unforeseen items, £127,000; 





' 


total, £1,540,000. 

The advantages which the Swiss Federal Railways 
hope to reap from the—for them—expensive under- 
taking of electrifying their lines are manifold, but 
the two principal are undoubtedly that, first, with 
electricity they will be dependent on water power 
belonging to the country itself, and not upon coal 
which must be bought from a foreign country. 
Consequently, Switzerland’s economic independence, 
especially her independence of Germany, will be 
increased. Secondly, the smoke nuisance will be 
suppressed, the advantage of which is too obvious 
to require insisting upon. Again, it is hoped that 
the speed of trains on steep gradients will be sensibly 
increased ; that with more powerful engines, double 
headings can be abolished ; and, finally, that electric 
traction will ultimately prove cheaper than steam 
traction. The benefit of the economy is expected to 
be felt to some extent as early as 19138. 

The electrification of the Swiss Federal Railways 
marks a highly important advance in the use of 
electric traction. The Gothard line rises 2349ft. 
between Lucerne and the culminating point of the 
great tunnel, whereas, it is interesting to note, the 
difference between the highest point of the Létsch- 
berg Tunnel and Brigue is only 1865ft., while het ween 
thp tunnel and Spiez, on the lake of Thun, the differ- 
ence is no more than 1049ft. 

On passengers travelling by the Gothard line, the 
striking and rugged scenery has hitherto been to a 
certain extent lost, owing to the smokiness of the 
tunnels. When, however, that line is electrified, 
the Swiss Federal Railways intend to attach okserva- 
tion cars, at any rate, to the express trains. One 
such car is actually being designed at present, on the 
improved system in use on the Canadian Pacific 
Railways. ; 

We give a map. which shows the position of the 
power stations, &c. 








OBITUARY. 


VITTORIO EMANUELE CUNIBERTI. 


On December 20th Comm. Vittorio Emanuele 
Cuniberti, Major-General of the Italian Naval Engi- 
nerring Staff, died suddenly in his house in Rome. 





GENERAL CUNIBERTI 


He was only fifty-nine years of age, but his constitu- 
tion, which formerly seemed made of iron, had 
suddenly broken down during the last few months, 
and the heart complaint from which he was suffering 
was accentuated by an attack of inflammation of the 
lungs. He was born in Turin on June 6th 1854, and 
had already taken two degrees, as civil and as railway 
engineer, before the winning of a matriculation 








competition in the Genoa Naval College decided the 


young man to specialise in the particular ling 
which his name must remain a landmark 
Father of the Modern Dreadnought. 

His career may be said to have begun in 1877 ag 
lieutenant of the Naval Engineering Staff; and jn 
this capacity he had the fortune to come under the 
notice of Benedetto Brin, who was not slow to recog. 
nise the exceptional qualities of his subordinate 
The word “ genius,” when used as an attribute of 
General Cuniberti, is not a misnomer. His was the 
mind which sees beyond its fellows ; the opposition 
which he encountered was of that nature which falls 
to the lot of the pioneer. Unlike the majority of jis 
class, however, he lived to see the fulfilmen: of 
many of his dreams, as, for instance, that of the 
modern Scout and of the colossus built for the larvest 
number possible of the largest calibre guns. i jg 
on his being the precursor of this latter schoo! + hat 
his fame is principally founded with the general 
technical public ; but it must be remembered : hat 
he was also among the first to dedicate himsei; to 
the application of liquid fuel to marine boilers, and 
that it was mainly owing to his influence that ¢his 
theory ripened into practice in the case of the Italian 
torpedo boats. The arm of the torpedo was, in {:ct, 
in General Cuniberti’s eyes, the arm of the futire. 
his conception of a “ monster submarine,” lately 
propounded in the pages of the Rivista Marittiina, 
has already been noticed by THE ENGINEER. 

During his official career he held many important 
posts, such as those of Sub-director of the Castel. 
lamare Arsenal, of Director of Naval Construction in 
Naples, of member of the Commission for Naval 
Design, and, finally, of President of the 
It was generally believed that he would have been 
appointed to the supreme place in the Naval Engi- 
neering Staff—the place left vacant by the retire- 
ment of General Valsecchi. The supposition, however, 
proved to be erroneous. With regard to the much- 
criticised Vittorio Emanuele, Regina Elena, Rona, 
and Napoli, a class in which he was accused of having 
sacrificed economy to elegance of line, it may be urged, 
on the other hand, that his followers consider the 
vessels as a satisfactory solution of the problem of 
limited displacement in proportion to armament 
and speed. 

General Cuniberti’s talents were appreciated in 
other countries as they were in his own. In England, 
Germany and Japan he was known and respected ; 
in Russia he won the competition for the recon- 
struction of the fleet. His name will live as that of a 
bold designer endowed with the brilliant gift of 
individual conception ; it is bound up, like that oi 
his master, Benedetto Brin, with the history of the 
Italian navy. 
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JOHN WALKER WILKINS. 


WE have to record with regret the death of Mr. John 
Walker Wilkins, and we are indebted to his son, Mr. 
J. I. Wilkins, for the following notes regarding his career. 

** Few persons, beyond his immediate acquaintances, 
are aware that there died at Kingston-on-Thames, on 
the 18th inst., at the great age of eighty-six, the last 
surviving pioneer of this country’s, and therefore, of the 
world’s, telegraphs. Mr. John Walker Wilkins, whom 
this memoir concerns, was born at Hampstead on March 
25th, 1827, and was therefore in his eighty-seventh year. 
While yet at school he assisted his father—a contractor 
in his spare time, and at the early age of thirteen was an 
accomplished draughtsman. He subsequently went 
through a course of training at Cubitt’s, the eminent 
builders at Pimlico, and later qualified for the profession 
of a civil engineer, and was engaged for a time assisting 
Mr. Payne, C.E., of Duke-street, Westminster, on parlia 
mentary railway schemes. 

‘A remarkable predilection for electricity, however. 
exhibited in almost a precocious manner at school, and 
fostered by a natural capacity for experimental research, 
soon brought the studious youth into prominent notice 
in another direction, with the result that while still in 
his teens he became associated with Mr. William Fothergill 
Cooke—of Cooke and Wheatstone fame—in the erection 
of railway telegraphs. In a very short time he was 
appointed resident superintendent of the Northampton 
and Peterborough telegraphs—the first appointment of 
the kind on any railway in the country. This was in 
July, 1845, so that Mr. Wilkins was then only eighteen 
years of age. A few months later he became general 
superintendent of all the lines that had been erected from 
Hull to Fleetwood and from Rugby to Newcastle, as 
well as of the extension that was being rapidly pushed 
on towards Berwick-on-Tweed. On completion of the 
lines from Rugby to London in 1846, connecting the Metro- 
polis with the rest of England, he took entire charge of 
the line also and of the temporary terminus in Seymour 
street, Euston-square. 

“In that year the Queen’s Speech on the opening of 
Parliament was for the first time telegraphed to about 
a dozen towns in the Midlands and North of England for 
publication in the local evening papers. For this purpose 
the Speech had to be conveyed by special engine from 
Euston to Rugby, there being no telegraphs south of that 
town at the time. From Rugby it was wired ‘to Derby. 
thence repeated to Normanton, despatched by — train 
again to York, to be again telegraphed to Newcastle and 
beyond. George Hudson, the then Lord Mayor of York 
and ‘ Railway King,” was present with several other 
notabilities at York to witness the accomplishment of 
what, at that time, was considered to be little less than 
a miracle. The arrangements for carrying out this 
auspicious event for the northern lines telegraphed over 
were in the hands of Mr. Wilkins, who was then just 
nineteen years old. 

‘“At a dinner given at the Holborn Restaurant on 
November 14th, 1895, to celebrate Mr. W. C. Ansell’s— 
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the traffic superintendent of the Eastern Telegraph Com- 
pany jubilee in the telegraph service, that gentleman 
in the course of his speech said there was one old friend 
of his present who was his senior in telegraphy, although 
he had left the career since 1850. He referred to Mr. 
Wilkins, who erected the first telegraph line in the world. 
It was to that gentleman and his principals that they 
were indebted for the first steps which were taken in what 
had subsequently been and still was the most important 
and the greatest boon to the world that the nineteenth 
or any century had seen. 

“It is, however, in the region of wireless telegraphy 
that Mr. Wilkins’s early work has paramount interest. 
An account of his researches and experiments in that 
direction when only nineteen years of age in 1845-6 
was published in the Mining Journal so long ago as 
March 3Jst, 1849. This account has been referred to at 
considerable length in Mr. J. J. Fahie’s ‘‘ History of 
Wireless Telegraphy,” published in 1899. In the course 
of his experiments, Mr. Wilkins obtained actual signals 
between lengths of elevated wires about 120ft. apart, 
which led him ‘to draw attention to a principle upon 
which telegraphic communication may be obtained between 
England and France without wires ’—probably the 
earliest recorded prophecy as to the possibilities of wire- 
less telegraphy founded on ascertained facts. Telegraphy 
with wires being itself in its infancy, it is not to be wondered 
at that no further progress was made then in investigating 
single-handed a branch of electrical science of which the 
world was not then ready to recognise the significance. 

‘His work was not, however, without some direct 
benefit to telegraphy, as Mr. Wilkins invented in con- 
nection with his wireless apparatus a delicate form of 
detector or galvanometer or relay, identical in principle 
with Lord Kelvin’s apparatus for long cable working. 
There have been many subsequent applications of the 
principle of which Lord Kelvin’s was one, but Mr. Fahie 
credits Mr, Wilkins as being the first to put it in practice. 
This he did in America in 1851, where he went to assist 
Henry O'Reilly, of New York, who had a concession from 
the patentees of the Morse system for the erection of 
telegraphs at a royalty per mile. The relay was ultimately 
put aside and forgotten, only to be brought forward by a 
Mr. Weston forty-three years later. 

“Mr. Charles Bright also paid a tribute to Mr Wilkins’s 
pioneer work in wireless telegraphy in a communication 
to THE ENGINEER of March 17th, 1899, in which he said 
Mr. Wilkins’s suggestion of 1849 was ‘ the earliest recorded 
instance of a worked-out method of telegraphing without 
wires—or rather inductive telegraphy.’ In 1853 Mr. 
Wilkins took out two English patents, one for improve- 
ments in electric telegraphs and the other for improve- 
ments in obtaining power by electro-magnetism. 

“That first visit to America in 1851 was destined to 
be singularly fateful, as it had the effect of completely 
arresting Mr. Wilkins’s meteoric career in the telegraphic 
world at a time when he might easily have aspired to and 
have received recognition of his services, as, in fact, 
did several of his junior colleagues. The disputes in 
which the contractor, O’Reilly, soon became involved 
with the patentees of the Morse system brought the works 
to an abrupt standstill, and Mr. Wilkins, loth to return 
to England and to the original Electric Telegraph Com- 
pany, whose service he had left for what appeared to be a 
very tempting opportunity, reverted to the profession of 
civil engineering, transferring his services to the con- 
tractors for the Ohio and Mississippi Railroad, and later 
—from the end of 1852—was engaged over a good part 
of Europe on railroad construction for the late Thomas 
Brassey, the world-renowned contractor, until two years 
after Mr. Brassey’s death in 1869. In 1873 he became 





resident engineer to the contractors for the Cuxhaven |- 


Docks. Mr. Wilkins’ found the works badly protected 
from the violence of the North Sea, and immediately 
urged the contractors to spend an additional £10,000 in 
protecting the temporary dam. His advice was unfor- 
tunately ignored, and in the end the North Sea broke in 
upon the works and nearly ruined all that had been done. 
This misfortune led to Mr. Wilkins paying a second visit 
to America in 1874, where for four years he was chiefly 
occupied in prospecting silver mines, which were booming 
at that time. 

“Returning to England in 1878 with the object of 
forming a syndicate for the acquisition of several valuable 
mining properties in Alabama, he found the economic 
vonditions in this country against the exploitations of 
capital abroad. It was then that he became associated 
with Sir Henry Doulton, the head of the historic firm of 
potters in Lambeth, to which he was attached in a general 
consultative capacity, visiting many countries in Europe 
and South America in its interests. Although his more 
active service on its behalf ended on his return from 
Buenos Aires in 1893, the intimate friendship which sprang 
up between Mr. Wilkins and the principals of the company 
lasted until his death, with the result that occasional 
advantage was taken of his advice on a variety of technical 
matters connected with the business. In spite of his age, 
so keen and active were his mental powers, so insatiable 
his appetite for scientific research, that for some months 
past he had been occupied in experimenting on the utilisa- 
tion of so-called waste products, with a view of producing 
an improved material for the manufacture of electric 
insulators. 

* For many years Mr. Wilkins was a frequent contri- 
butor to several technical publications, including THE 
ENGINEER, the Electrician, and the English Mechanic and 
World of Science. The range of subjects covered by his 
articles and letters is very wide, among the more important 
may be mentioned :—Electrical matters generally ; per- 
manent way; the application of the bogie to the loco- 
motive, of which he was perhaps the first advocate in 
this country ; waves and currents; the Gulf Stream ; 
the expansion and contraction of large iron structures ; 
Sanitary engineering ; gases in the sun; electricity from 
coal; perpetual motion; the Atlantic Cable; fuel and 
work ; spontaneous combustion; besides many others 
dealing in psychological phenomena—all of which are 
marked with originality of thought and a scarcely veiled 
contempt of slavish adherence to accepted theories. 

“A civil and telegraph engineer by profossion, Mr. 
Wilkins was always pre-eminently a practical man, there 
being no detail of the work urder his supervision which 
er could not tackle with his own hands with expert know- 
edge. 


STEEL PIPE JOINTS. 


Unit the end of last century, when cast iron pipes 
were much more generally used than at the present time, 
the choice lay between flanged, or spigot and faucet 
joints, the former being generally employed for pipes 
laid above ground, and for steam, and the latter for pipes 
laid below ground, particularly gas and water pipes. 
The general adoption of steel pipes, however, which has 
made practicable the conveyance of water, gas, oil, &c., 
at high pressure for great distances has resulted in the 
introduction of a varicty of joints, and it is often difficult 
for engineers to decide which is the most suitable for the 
particular conditions with which they have to deal. In 
the following notes we are able, through the courtesy of 
Stewarts and Lloyds, Ltd., to give a description of the 
joints which have established themselves as standard 
during the last fifteen years. . 

No. 1 Loose flange joint.—The purpose of this joint was 
to avoid the necessity of making the pipes of the thickness 





Fig. 1—Stewarts No. 1 Loose Flange Joint 


required for screwed flanges. he first joint of this type 
was introduced jointly by A. and J. Stewart and Eadie and 
Co., about twenty-seven years ago. 

Albion loose flange joint.—This was a development of 
the No. 1 form introduced by Lloyd and Lloyd about 








Fig. 2—Albion Loose Flange Joint 


twenty years ago, to afford additional strength and so 
provide a loose flange form for high-pressure steam and 
water tubes. 

Inserted joint for lead and yarn.—This was introduced 
by A. and J. Stewart twenty years ago, being the original 
spigot and faucet joint for steel pipes, and having the 





Fig. 3—Patent Inserted Joint 


great advantage of providing an efficient joint for the 
thinnest pipes that can be made. In its original form 
the rim of the faucet was plain, the internal reinforcement 
being the subject of a recent patent by the same firm. 
Long sleeve inserted joint.—This is another form of the 
above-mentioned inserted joint for steel pipes, made by 
Stewarts and Lloyds, to give additional lateral strength 





Fig. 4—Long Sleeve Patent Joint 


under exceptional transverse stresses. It immediatel; 
came into favour, particularly for high pressure gas mains, 
and is now adopted all over the Continent for.such pipes. 

Welded on flange joint.—This joint was introduced by 











Fig. 5—Welded.on Flange Joint 


Stewarts and Clydesdale sixteen years ago, to avoid the 





reduction of strength occasioned by screwing or riveting 





flanges on steel pipes, and very soon became the standard 
joint for high-pressure steam installations. 

elded joint.—This is the latest improvement of the 
inserted joint, and was introduced by Stewarts and Lloyds 
less than two years ago, and immediately came into 





Fig. 6—Long Sleeve Patent Welded Joint 


favour, particularly for high-pressure gas mains, for 
which purpose, it is rapidly supplanting the long sleeve 
joint for lead, and also seems destined to become the 
standard for water mains in the manufacturing centres. 
It will be noted that in the above we do not include 


‘two of the oldest forms, viz. :—flanges screwéd on and 


flanges riveted on, for, while the former of thése is ex- 
tensively used for general purposes, and the latter in special 
cases, these joints cannot be said to be standards for any 
particular purpose. Screwed flanges, are, of course, a 
regular article in the wrought iron pipe trade up to 6in., 
being carried in stock in the pipemakers’ stores all over 
the world. 

We deal with the application of the standard joints 
under the following heads :— 

Low-pressure gas pipe joints. 
High-pressure gas pipe joints. 
Water pipe joints. 

Steam pipe joints. 

Oil pipe joints. 

Air pipe joints. 

Low-pressure gas pipe joints. —For pipes laid underground 
(i.e., for gas mains), spigot and faucet joints of two standard 
types are used and are now generally known as the “ In- 
serted”’ and the “Long Sleeve” joints. As the illustrations 
show—viz., 3 and 4—the “ Inserted ” joint is a develop- 
ment of the old form of spigot and faucet for cast iron 
pipes, in which space is provided for jointing of yarn and 
lead. The “‘ Long Sleeve ” joint provides lateral support 
for the pipe at the joint and is particularly suitable 
wherever pipes are subject to heavy road traffic or to 
subsidence, as it prevents leakage from disturbance by 
bending stresses. 

Branch service connections. — Branch services may 
be connected to steel mains by Stewarts’ patented 
branch service connection, shown in Fig. 7. The 
joint is made by boring a hole in the main, inserting 
the connection with white metal washer, distance piece 
and nut attached, and drawing up the nut. In practice 





Fig. 7—Stewarts’ Patent Branch Service Connection 


it is found desirable to restrict the size of the branch 
connection to one-third that of the main, or less, and to 
I fin. bore as the limit of diameter. These connections are, 
therefore, made in sizes from jin. to I]}in., suitable for 
ordinary screwed and coupled tube, such as is usually 
supplied for branch service work about buildings. 

Branches 2in. and up, laid underground, are usually 
welded to the main to form tee pieces, and fitted with the 
standard spigot and faucet joints, as on the main, and as 
illustrated. 

High-pressure gas pipe jownts.—The recent introduction 
of high-pressure gas distribution has fed to two notable 
modifications in pipe-laying practice. For gas at low 


‘ pressure, the question of price may decide the adoption 


of steel or cast iron pipes, but for gas under high pressures 

from 3 |b. to 4 Ib. per square inch upwards—steel pipes 
have been adopted, practically to the exclusion of cast 
iron, and lack of confidence in lead joints has led to the 
introduction of the welded joint, above illustrated, Fig. 6. 

This joint is specially designed to facilitate the welding 
of pipes into a continuous main by means of the oxy- 
acetylene or oxy-hydrogen blow-pipe. The bell-mcuth 
enables the pipes to be more easily driven together, and 
provides an extended surface and receptacle by which the 
fused metal is retained. It also enables the joint to be 
made without turning the pipes round and as readily as 
a lead joint can be made—in many cases more so. 

This joint has been found to be as strong as the solid 
pipe, and as it is permanent, resisting any amount of 
vibration, expansion and contraction, wherever bottled 
oxygen can be obtained for making the welds it promises 
to supersede most forms of joints, not only for gas mains, 
but also for water pipes. 

As regards the question of expansion and contraction, 
a simple calculation shows that, for a line of pipes thus 
welded together, the stress on the metal of the pipe is 
equal to one ton per square inch for every 10 deg. Fah. 
variation in temperature, and, as 20 deg. is the maximum 
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Fig. 8—Woodall-Parkinson’s Branch Service Connection 


variation to which gas or water pipes are subject when 
laid underground, this joint provides a factor of safety 
of twelve or more against such stresses. Even supposing 
that the ground sinks to the extent of 3ft. in a distance of 


686 


THE ENGINEER 


Dec. 26, 1913 


—— 





———————— 





100 yards, this welded type of joint provides a factor of 
safety of six or more under the tensile stress involved. 

Branch service connections to high-pressure gas mains.— 
These are usually made by means of Woodall-Parkinson’s 
patented fittings, as in Fig. 8. The feature of this fitting 
is a screwed nipple which is expanded into place by a 
tapered mandril, by means of special appliances, while 
the main is under pressure, and without leakage. As in 
the case of the Stewart connection, the application of 
Woodall-Parkinson’s connection is usually limited to 
diameters from jin. to 1}in. 

Where gas tubes are laid above ground, the welded joint 
may be adopted for high and low pressures, except where it 
is desirable to provide for alteration in the main, when the 
standard ‘No. 1 Loose Flange Joint ’’—see Fig. 1—should 
be used. The last mentioned joint is made by flanging 
the pipes from the solid, the light flanges so formed being 
supported by cast metal flanges with spigot and recess, 
whereby the jointing material is held in position and made 
gas-tight by the bolts. 

In the case of high-pressure gas mains in the vicinity 
of the pump house, and where considerable variation in 
temperature and consequent expansion may Occur, one 
or other of the expansion joints illustrated—see Figs. 10 
and 11—is usually employed, in substitution for the No. 1 
loose flange joint. 

The joints above described are suitable for lapwelded 
gas mains up to 48in. diameter, and, above that size are 
capable of adaption, in a modified form, to the Mephan 
Ferguson lock bar type up to 6ft. diameter. 

Water pipe joints.—For steel water pipes under working 
pressures applicable to domestic water supply, the standard 
“ Inserted Joint ’—see Fig. 3—is the joint in general use 
all over the world. 

A slip collar joint for lead and yarn (known as the 
Kimberley collar) is illustrated in Fig. 9, and is used for 
jointing steel water pipes which are plain at the ends. 


Fig. 9—Kimbertey Collar Joint 


Some engineers prefer to lay their mains entirely with this 
joint, as it provides a convenient means of effecting 
alterations on the mains, such as the insertion of tee 
pieces, valves, &c., at any time. 

In the United States a modified form known as the 
Dresser coupling is in some favour, particularly for pipes 
up to 24in. diameter laid underground, but the perishable 
nature of the jointing material inseparable from this type 
of joint, has hitherto prevented its adoption by British 
and continental engineers. 

Some of the commonest mistakes made in laying down 
water mains occur in connection with the provision for 
expansion. Towns water supply mains should, as far as 
possible, be laid underground, thereby avoiding even in 
tropical climates, the necessity of making any provision 
for expansion, and at the same time protecting the pipes 
from wilful or accidental damage and also, except in 
especially bad ground, from corrosion. 

If the pipes are unavoidably laid above ground, then 
provision for expansion is necessary. In such cases a 
frequent mistake is to specify the bulk of the pipes to be 
fitted with the inserted joint for lead, and with sliding 
expansion joints, or U-shaped expansion pipes, at long 
intervals. This is done under the erroneous impression 
that a long length of pipes with lead joints will drag and 
push back and forward with variations of temperature. 
Lead joints, however, although they can be made tight 
under very high water pressures, offer little resistance 
against the longitudinal movement of one pipe on the 
next, particularly on pipes of large diameter. When 
this movement occurs, as it does even when sliding ex- 
pansion joints or U-shaped expansion pipes, are provided, 
leakage at once takes place, and instead of the movement 
being entirely taken up by the expansion pieces, a pipe 
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Fig. 10—Drees’ Patent Expansion Joint 











here and there slips in the lead joint, and the consequent 
leakage is an incessant source of trouble. 

Lead-jointed pipes 20ft. to 25ft. long laid above ground, 
will give satisfaction, if each pipe is anchored so as to 
ensure that it takes up the very small amount of expansion 
in its own length, but such anchorage is often a costly 
matter, and it is generally cheaper to provide the pipes 
with expansion joints throughout, of one of the forms 
illustrated—see Figs. 10 and 11. 

In horizontal pipe lines laid above ground these joints 
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Fig.(11—Stewarts’ Patent Expansion Joint 


alone give every satisfaction, but wherever gradients 
oceur, concrete anchorages are required at intervals of 
every two or three pipes, and if the gradients are heavy, 
one at every pipe to prevent “creeping” of the main 
down the incline. 

For contractors’ work, No. 1 loose flange joints—see Fig. 





I—are usually employed, unless the pressure exceeds 
300 lb., when the * Albion ” form—see Fig. 2—or one of 
the expansion joints illustrated—see Figs. 10 and 11—is 
substituted. 

In the case of hydro-electro pipe lines, often involving 
multiple mains of large diameter, working at high pressures, 
these expansion joints are the regular practice, and have 
been found under such conditions to be quite reliable for 
working pressures up to 750 lb. per square inch. They 
have been applied to pipes as large as 5ft. diameter, the 
velocity in such mains being as high as 8ft. per second 
in regular work. 

Hydraulic power mains are usually fitted with a special 








Fig. 12—Loose Flange Joint 


type of loose flange joint, faced for gutta percha jointing, 
or with flanges welded on and also faced for gutta percha 
jointing, as in Figs. 12 and 13. The former has the advan- 
tage that the flanges can be turned round to the most suit- 
able position for getting at the bolts—often an important 
matter in narrow and deep trenches in main thoroughfares. 


Fig. 13—Loose Flange Joint 


For this reason, the loose flanges of this joint are usually 
designed for two bolts only, for sizes up to 6in., and for 
four bolts above this size. 

For pump delivery mains in pit shafts, the ‘‘ Albion ” 
form of joint is usually supplied for pressures up to about 


Fig. 14—Welded-on Flange Joint 


300 lb. per square inch, above which, welded-on flange 
joints, faced with spigot and recess for gutta percha joint 
rings—see Fig. 14—are usually substituted, these joints 
being quite reliable for the highest working pressures. 

The continuous welded joint, as described for gas pipes, 
has also recently been introduced for pump delivery mains 
in pit shafts, and, indeed, this joint is suitable for gas and 
water pipes wherever oxygen can be obtained at moderate 
prices. 

For the vertical mains in pit shafts, the welded joint 
has the great advantage that it offers no lodgment space 
for water and consequent corrosion, which sometimes 
occurs with loose flange joints on such mains. 

It must be kept clearly in mind that of all the above 
standard forms of joint, the ‘“ Inserted,” ‘“‘ Long Sleeve ”’ 
and ‘** Welded ” forms have the great advantage that they 
are applicable to thin steel pipes. 

Ou pipe joints.—Oil pipe lines have become a very 
important development in the last twenty years, prin- 
cipally because most of the oil fields lie at some distance 
from the seaports, and because it has been found economi- 
-cal to pipe the oil directly from the field to the dock for 
shipment. Very large sums of money are often involved 
in such pipe lines, and to reduce the expenditure it has 
proved to be cheaper to run the oil at a very high velocity, 
so that the working pressure at the pump amounts to 
1000 or even 2000 lb. per square inch. 

A good metal-to-metal joint is the only form found to 
give satisfaction with petroleum at high pressure, and 
this is most efficiently provided by the screwed and coupled 
form of joint, in which the screws are cut to a practically 
sharp (Brigg’s standard) form of thread, eight threads to 
the inch, with a taper of 1 in 16 on both pipes and couplers, 
the coupler being recessed at both ends to facilitate 
jointing operations. It will be appreciated that for such 
high working pressures, the pipes are always sufficiently 
thick to provide for screwing, and for such thick pipes 
this form of joint is as cheap as any. While all the joints 
above described as suitable for water mains, &c., are 
applicable to the thinnest steel pipes that can be made, 
screwed joints on such thin pipes are impracticable. 

This screwed oil line joint has one serious defect, viz. :— 
that the pipes being all screwed right-hand thread, it is 
impossible to draw up the couplers to arrest any leakage 
which may develop under test or subsequently. 

Suitable provision must, therefore, be made on all 
such pipe lines of a variety of special couplings, flanges, 
and other appliances, for the purpose of repairing leakages 
as they occur, and there is, undoubtedly, an opening for 





a joint which would avoid this defect. The welded joint 
would do so, but most of the best oilfields lie in remote 
regions where it is impracticable to deliver bottled oxygen 
at a moderate price. ‘ 

Air pipe joints.—High-pressure air mains are almost 
invariably laid above ground, and the usual forms of 
joints employed for them are the No. 1| loose flange and 
the ‘“‘ Albion” loose flange, or one of the expansion 
joints illustrated. Where bends occur at frequent inter. 
vals on the pipe line, the No. 1 or “ Albion” form js 
preferable, as the bends take up any expansion stress, 
and the form of these joints avoids the necessity of any 
special provision against the pipes blowing out, one from 
the other. The * Albion” form is the stronger of the 
two, and is recommended for pipe lines up to 12in. dia- 
meter, and for pressures above 100 1b. per square inch, 
Pipes above this size are rarely required for pressure 
exceeding 100 1b., for which the No. 1 joint is relialle. 

For long air pipe lines, whether laid above or below 
ground, one of the expansion joints illustrated is usually 
employed, care being taken to provide an anchorage at 
the free end of the pipe line, to prevent blowing-out of 
the pipes. In some cases these long air pipe lines have 
been laid with flange joints welded on, the strength of 
which is sufficient to ensure that pipes so jointed take up 
all expansion stresses met with in practice with an ample 
factor of safety. Expansion joints must, however, be 
fitted on all air pressure lines in proximity to the air 
compressors, as very considerable variations in tempera- 
ture may be encountered, for which provision must be 
made—in some cases to a distance of as much as half-a-inile 
from the compressors. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


CANALS AS MOTOR ROADS. 


Sir,—As apparently none of your readers have written to 
criticise Mr. Cunningham’s proposal to convert our canals into 
motor roads, as outlined by your Manchester correspondent 
on page 622 of your issue of the 12th inst., you will perhaps 
kindly allow me space to do so. 

1 would respectfully contrast Mr. Cunningham’s scheme, 
not with the great and costly one recommended by the Royal 
Commission and advocated by the Waterways Association, 
but with the modest proposal for “ the better utilisation of our 
waterways ” outlined by me in a letter which appeared in your 
journal some years »—see page 425 of THe ENGINEER for 
October 27th, 1907. riefly re-stated, my scheme is to open up 
our waterways to foreign trade by linking them to those of the 
Continent by means of barge-carrying sea-going steamers. 
Thus smal] cargoes could be transported without ‘* break of 
bulk” between the most inland towns reached by our canals 
and similarly remote continental towns ; either a regular or an 
occasional service being established as trade required. The 
barges would be simply floated into and out of a specially designed 
carrying boat, in which they would be laid dry while crossing 
the sea. They would be towed in a train on the larger water- 
ways and need only be horse hauled on the most inland canals, 
the slower speed on which would be compensated by saving the 
time of transhipment. The carrying boat would need no dock 
or wharf accommodation, and this, added to the great saving by 
not having to handle the goods in transit, would give such asystem 
a sufficient economic advantage to secure a large share of traffic. 
Such a scheme of transport between Hull and Rotterdam is 
now under consideration by the Aire and Calder Navigation 
authorities, and I should not be surprised if it is found the 
experiment could be carried out at an expenditure of under 
£50,000, ultimately accomplishing the sea transporation at 
something like a shilling per ton on a barge’s cargo. 

Compare this—crude as the idea yet is—with the enormous 
cost that would be incurred in destroying our fine, although 
not perfect, canal system, and compensating its users in order 
to provide circuitous toll roads to compete with the fine, free, 
and more direct present highways. The only advantages 
offered for such tolls that I can see is easier grades, and this would 
only affect loads that have not to pass to roads of ordinary 
grade, and would often be completely nullified by the neces- 
sarily circuitous routes of canals. Even were our present high 
roads congested—which they are not—it would be cheaper 
to widen them in the country; and near towns, where such 
improvement is more costly, alternative routes are generally 
available. It really seems to me that if such entirely unneces- 
sary roads were constructed they would either have to be toll 
free, or still greater tolls would have to be imposed for the use 
of our present highways to force traffic on to the new ones. 

I should like, however, with your permission, to see this im- 
portant subject further discussed in your columns by some of 
your many readers so well able to deal with it. 

Bradford, December 19th. ARTHUR OATES. 


HYDRAULIC PRESSES. 


Srr,—In the interesting article in your last issue on *‘ The Insti- 
tution of Mechanical Engineers,” we notice that Mr. Edward B. 
Ellington gave before the Institution a lecture, in which he stated 
that “the most powerful hydraulic press in the world was the 
6000-ton forging press in use at the works of Messrs. John 
Brown and Co.” We think that perhaps it may interest Mr. 
Edward B. Ellington to know that we have in our works a 
6000 and a 10,000 metric ton forging press, and also a 15,000 
metric ton bending press for the purpose of gun and armour 
plate making. Gio. ANSALDO AND ©. 

Rome, December 16th. Pio PERRONE. 








A New Patrern Pate MarTertiAt.—Under the name of 
“ Platonite”’? a new composition for making pattern plates 
is being placed on the market by Murphy Stedman and Co., 
Limited, 180, Grays Inn-road, London, W.C. The material 
is supplied in form of a powder aecompanied by a liquid for 
mixing with it, the liquid being neither corrosive nor inflam- 
mable. We are informed that when correctly proportioned the 
material sets, in the course of a few hours, into an extremely 
hard, stone-like compound with an excellent face, but that the 
correct chemical combination is obtained only by using the 
right proportions of liquid and powder. The materials after 
mixing are poured into a sand mould in the same way as pattern 
— metal. Before pouring, however, the mould, which should 

of a very fine sand mixed with old machine oil and molasses, 
should be sprayed with a solution of paraffin in benzine or benzol, 
in the proportion of 1 to 9, and after the spray has evaporated 
it is advantageous to powder the mould with talc, so as to give 
a coating which prevents the adhesion of the sand to the result- 
ing pattern plate. It is stated that this composition is unlike 
cement in that it does not shrink or swell in setting, and that 
it gives a perfect delineation of the pattern, the plate having a 
fine, hard ace, 
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NEW HIGH-SPEED COMBINED SURFACING 
AND BORING MACHINE. 

THe tool of which we give a general view above 
is the most recent development of the Pearn-Richards 
combined high-speed boring, milling and drilling machine. 
There are several new features embodied in the design. 
First it will be observed that instead of being supported 
on legs, the bed reaches down to the floor, giving further 
rigidity and ensuring great accuracy. Secondly, the speed 
gear box, which was formerly contained in the bed itself, 
is now @ separate unit, being bolted to the end of the bed, 
where it is easy of access for adjustment without removing 
any other parts of the machine. Further, the facing 


slide, which is movable by hand or automatically across | 


the facing head, is controlled by means of a hand wheel 

except when boring or. “ edging,’ when it remains sta- 
tionary—and is adjustable to within the finest limits while 
the machine is running. ‘Lhe revolving table is provided 
with a lifting device which slightly raises the table upon 


the medium of gearing, the gears being enclosed by means 
of guards. Formerly, the number of speeds available on 
the spindle frame alone was three, making with the gear 
box changes twenty-four in all, or eight less than in the 
new machine. 

The machine is practically universal in its application 
to almost all kinds of operations, and is madein five sizes, 
capable of dealing with flanges up to 5ft. dia. The paten- 
tees are Frank Pearn and Co., Limited, Manchester, for 
whom the machines are built by Geo. Richards and Co., 
Limited, Broadheath. : 








THE NAVAL BOILER. 


In connection with.the Engineering Department of the Ports- 
mouth Municipal College a large gathering of naval and dockyard 
officers, with the leading engineers of the district, attended recently 
in the Examination Hall to listen to a lecture on “‘ The Evolu- 
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GEARING ON SPINDLE FRAME 


& pivot and enables*the operator to adjust the work for 
the next position with ease. 

The feature. of .the greatest importance is the new 
arrangement of the. gearing on the spindle frame. This 
is shown in section, and it will be noted that the drive 
to the spindle is by means of a belt from the gear box 
below through idler pulleys on to the pulley A, which 
revolves loose on the spindle, This pulley has a sleeve 
0 which the pinions B and C are rigidly fixed, and these 
'mpart motion to the upper shaft by the pairs of wheels 
B D, or C E, which may be alternately engaged as desired. 
Ihe motion from the upper shaft is returned to the spindle 
by the wheels F and G or H and J, and as the pairs of wheels 
BD and C E may be engaged at the same time as either 
FG or HJ, it will be seen that four speeds are obtainable 
on the spindle frame alone, and as each of these speeds 
1s used in conjunction with the full-range of eight gear 
box speeds a total of thirty-two speeds is possible on the 
facing head. ‘The pulley itself is never directly attached 
to the spindle by a hand-operated locking bolt, as was the 


Case in the earlier machines, but imparts its motion through | 


tion of the Naval Boiler,’ by Engineer-Commander H. B. 
Moorshead, R.N., of H.M.S. Lron Duke. The chair was taken 
by Engineer RearzAdmiral A. E. Westaway, R.N., of the Com- 
mander-in-Chief’s staff. The lecture was. of an interesting 
character and was well illustrated by suitable slides. The 
lecturer drew attention to the influence of sea power and its 
effect on boiler design, and quoted details of the practice in the 
various countries in reducing weight and space of machinery 
to a minimum, whilst the demand for increased gun power 
increased the weight of guns and corresponding armament to a 
maximum. He explained the fundamental principles of com- 
bustion and showed views of the French cruiser Gloire and H.M.S. 
Sentinel, and dealt with the effect of smoke. The earlier types 
of boilers of the box types working at pressures up to 20 Ib. 
per square inch were explained, and some amusing quota- 
tions from the earliest Admiralty Steam Manuals proved 
decidedly interesting when viewed from the up-to-date stand- 
point. The cylindrical boiler was then dealt with and its history 
traced through gradually increasing pressures up to the practice 
of the present day, and at the same time the effect on the engine 
design was briefly mentioned. ‘The constant demand for high 
steam pressure resulted in the introduction of the water-tube 
boiler, and it was pointed out that the French had the honour of 
initiation with the Belleville boiler. The many peculiar features 





of the latter boiler were quoted, and more especially the circula- 


tion, the screwed joints, and nickel rings, and also the disad- 
vantage of the large number of doors required, and it was ex- 
plained that the boiler owed its popularity to thé ingenuity of 
design and construction rather than to its good working results. 

The Niclausse boiler was also explained fully and its various 
advantages and disadvantages discussed; also the records 
obtained by H.M.S. Berwick in a special trial from New York 
to Gibraltar. The Babcock and Wilcox presented many 
features of considerable interest, and was clairmed as a true 
boilermakers’ boiler. The Yarrow boiler had similar good points 
and many others, and especially the power of being eastty and 
rapidly forced. The modern types were compared to those of 
earlier days, and the gradual increase in popularity of boilers 
of this type, especially since the use of oil fuel, had considerably 
increased. The points of the Shultz—Thornycroft and its rapid 
growth in Germany were mentioned. The details of the 
Japanese Miyabara boiler proved very interesting, and espe- 
cially the claim to simplicity in construction. The boilers of 
the White—Forster and other Express types used on torpedo-boat 
destroyers in connection with oil fuel were described, and the 
various points of advantage claimed for them illustrated, and in 
conclusion the lecturer stated it had been established that only 
two types of boilers would satisfy present-day requirements, 
viz., the Babcock and Wilcox type and the Yarrow type. 
Questions of nationality and the commercial advantage of 
supporting a home product had some bearing in the type 
adopted. Higher demand for power on a given floor space and 
the increasing use of oil fuel, the necessity for superheaters, 
the question of circulation which was still in the experimental 
stage, and the possibility that in the end the small-tube type 
of boiler would survive on aceount ef its greater capability 
of being forced, were other points discussed. 

On the conclusion of’ the’ iecture Engineer-Commander 
Parsons moved a vote of thanks to the lecturer and dis- 
cussed several points raised in detail, and stated that for the 
real test for which warships were constructed—viz., for war-— 
the Yarrow boiler would be the better and would ultimately 
survive. ; 

Engineer-Lieutenant W. Michell seconded the vote and drew 
attention to the fact that the boilers now adopted were true 
boilermakers’ boilers, and that the excellent performances 
were in the main due to the excellent workmanship put into their 
construction. He agreed that the circulation of a small-tube 
type was more natural than that in the large-tube type. 

The chairman, before putting the vote to the meeting, gave 
interesting details of his early experiences, and said the demand 
for water-tube boilers had certainly improved the manufacture 
of boiler tubes in the country. 








THE INSTITUTION OF CIVIL ENGINEERS. 


CYCLICAL CHANGES OF TEMPERATURE IN A GA§ 
ENGINE CYLINDER.* 
By Professor E. G. COKER, M.A., D.Sc., Assoc. M. Inst. C.E., 
and W. A. SCOBLE, B.Sc., Assoc. M. Inst. C.F. 

THIS paper gives an account of experimental work carried on 
during the last four years to determine the cyclical changes of 
temperature at the surface and in the walls of the cylinder of a 
gas engine, and also the temperature cycle of the explosive 
charge itself. The engine used for the investigation is of a 
standard pattern made by the National Gas Engine Company, 
and develops 12 I-H.P. at 240 revolutions pe rminute. 

The temperature distribution and the cyclical changes are 

measured by thermo-electric couples in all cases except at the 
middle of the cylinder wall, where such a refinement is unneces- 
sary. 
A special form of thermo-electric bridge is used to measure 
the E.M.F. of the couples, and by the inclusion in the circuit of a 
revolving contact maker the temperature is determined at any 
point of the cycle. It is admitted that the study of temperatures 
cannot lead to an appreciable improvement in the thermal 
efficiency of gas engines, but only to improvement in design of 
parts with a view to avoid stresses in the material, 

The surface metal temperatures and their cyclical changes 
are investigated at the centres of the inlet and exhaust valves, 
and at three. points on a vertical diameter of the piston. Cast 
iron plugs, with their faces turned very thin, are let in at these 
points, and iron wires are led through and riveted on the face of 
the metal to form the couples. . ‘the highest temperature is 
recorded at the centre of the exhaust valve, and the maximum 
here is 400 deg. Cent. The highest temperature at the inlet 
valve is 310 deg. Cent., and at the centre of the piston 340 deg. 
Cent. The cyclical change is greatest at the centre of the piston 
where it is 80 deg. Cent. tor one test with a medium mixture and 
cold jacket. This large range is principally due to low tempera- 
ture at the commencement of the suction stroke. A richer 
mixture or warmer jacket eliminates this low temperature and 
reduces the range to 40 deg. Cent. or less. The authors point 
out that with mch mixtures and at high loads the combustion 
chamber gets very hot, and this heat is conveyed along the inlet 
pipe and heats up and so reduces in amount the incoming charge. 

Pt.-Ir. and Pt.—Rh. wires are used for the couples to measure 
the temperatures of the gas in the cylinder. 

These wires are rolled to a thickness of rather less than one- 
thousandth of an inch, fused together electrically, re-rolled, 
and trimmed to shape. The gas in the cylinder is sometimes at 
a temperature above the fusing point of the thermo-couple, and 
therefore a very thin couple fuses. Unless the couple is thin, it 
does not follow the cycle of temperature of the gas. It is shown 
that couples can be made of a suitable thickness to withstand 
the explosions without fusing, but thin enough to follow the 
changes of temperature with considerable accuracy, except just 


in the region of the explosion. are calculated 


Values of PY 

Ti 
for several points on an expansion curve and are found to be 
high at the explosion, because the measured temperature is low, 
but they settle to consistent values at least by the middle of 
the working stroke. The steady value agrees well with that 
obtained from points on the compression stroke. The tempera- 
tures in the region of the explosion are then calculated from 
this constant and the measured pressures and volumes, in & 
similar manner to that used by Professors Callendar and Dalby. 
The temperature at the explosion varies from 1840 deg. Cent. to 
2250 deg. Cent., the latter value being obtained with a very rich 
mixture. There is no provision for timing, but the maximum 
pressures and temperatures are attained earlier as the strength 
of the mixture increases. 

The cyclical variations of temperature in the exhaust pipe 
were also inyestigated by means of fine Pt. Pt.—Ir. couples. 
The maximum temperature during exhaust is found to be 
between 500 deg. Cent. and 550 deg. Cent. in all cases. 

Curves are given to show the cyclical variations at each 
place under different conditions of running. The engine is also 
fitted with thermometer pockets which enter the centre of the 
thickness of the liner at four points along the barrel. The 
cyclical variations of temperature are damped out at this depth 
in the metal, and mercury thermometers can be used here to 
determine the mean temperatures under various conditions of 
running. It is shown that the temperature is mainly governed 
by that of the jacket water at outlet, and that the temperature 
drop along the barrel is very steep with rich explosive charges. 
The latter effect is due to the high temperature of the metal 
surrounding the explosion space. The results of engine tests 
and other data bearing on the temperature measurements are 
also included in the paper. 

* Abstract of a paper read at the ordinary meeting of the Lustity- 
tion on Tuesday, December 16th, 1913, 
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LATHES FOR ITALIAN FIFTEEN-INCH 
SHELLS. 


(By our Italian Correspondent.) 


Tue lathe and boring machine shown in the two accom- 
panying drawings present some points of interest, and 
on account of their solidity and extreme simplicity can 
be used by workmen who are not passed-masters of their 
craft. They have just been constructed for Messrs. 


The bering machine—see illustrations—is especially 
interesting. Derived from the gun-boring machine, it 
possesses the advantage of abolishing the expensive 
plant necessary for the drilling of projectiles on ordinary 
lathes, while, in consequence of its exceptional strength, 
the amount of work done by it is said to be three times 
what can be performed with the older types of tool. It 
consists of a rigid bed resting for its entire length on the 
ground, and fitted with a trough to catch the lubricating 
oul. It is cast in one piece with the headstock carrying 
the hollow cast iron spindle, in the inside of which the 














BORING MACHINE 


Gregorini, of Lovere, to take the lin. shells (380 mm.) 
decided on this year as the future weapons of the Italian 
Dreadnoughts of the 1913 programme ; and the makers, 
Messrs. Roberto Ziist and Co., the lathe specialists of 
Intra, Lago Maggiore, claim for each pair of machines 
a weckly production of ten shells, weighing about 1543 lb. 
(700 kilos.) each. Both the lathe and the boring machine, 
however, are capable of handling projectiles of I6in. 
(405 mm.), viz., an inch larger than those now required. 

The lathe—+see illustrat‘ons—which is used for turning the 
exterior of the shell has a separate spindle for the three- 
step cone pulley. The main spindle is of large diameter, 
and carries an independent four-jaw chuck. The loose 
headstock can be moved along the bed by rack and 
handle, and has a cross adjustment. The bed is very 
solid, and is supported for its whole length on the ground. 
It has broad, flat shears, with square edges. Hand and 
self-acting traverse for the carriage are provided, the 
latter being effected by a splined shaft passing through 
the lower part of the apron. As the tool is at work on 
one diameter pretty constantly, rapid feed changes are 
not required, and a train of wheels—see end view—is 
employed. A reversing gear is placed to the left of and 
below the headstock. The forming of the ogival head is 
effected by a copying attachment mounted on the back 
of the slide rest—see draw.ng above. 


The principal dimensions are as follows :-— 


16.53in. (425 mm.) 
23.62in. (600 mm.) 
19.68in. (500 mm.) 
5.9in. (150 mm.) 

3 


Height of centres Oe i 
Maximum diameter admitted over carriage 
Maximum diameter of cone pulley ure 
Breadth of steps sds haste ce 
Number of steps a ee 
Number of revolutions .. .. .. .. 8&—11—16 
i ih be 23—33—48 
= 99 [an But. ws 69—100—144 
Number of feeds of carriage .. .. 12 
Diameter of pulley on countershaft 
Breadth of pulley on countershaft .. 6.29in. (160 mm.) 
Number of revolutions on countershaft.. 500 
Maximum horse-power employed .. .. 20 
Maximum distance between centres 6. 56ff. (2000 mm.) 
Total length of lathe BRC cweL, So 15.74ft. (4800 mim.) 
Approximate weight. . 11.3 tons 


19 .68in. (500 mm.) 


projectiles are fixed for boring. These are, therefore, in 
an exceptionally convenient position, and the plan has 
the further advantage of rendering the machine shorter. 
The headstock has four independent jaws in the fore 
part and a cover plate in the back with screw and hand 
wheel centring the projectile by a system of rings. The 
movement is imparted by a pulley with three steps 


The automatic feed is rendered variable by change wheels. 
Between the face plate with its jaws and the carriage is 
placed a strong steady which is mounted on a little carriage 
furnished with T slots, and easily adjustable by hand on 
the lathe bed. Behind this latter is a rotatory pump, with 
piping for the forced continuous lubrication of the tools. 
The principal dimensions of the boring machine are as 


follows :— 
Height of centres .. ... .. .- «- 16.48in. (425 mm.) 

Maximum diameter admissible in the hole 

of spindle I tee ye 
Maximum diameter of cone pulley 
We OR OOONS 5. ce ce ts oe ces Oi. C250 mm.) 
Number of steps a eee Se ae 
Number of revolutions of spindle ..  .. 8—I1L--16 
Number of feeds for boring .. .. .. 8 
Diameter of pulley on countershaft 19. 68in. (S00 min.) 
Breadth of pulley on countershaft .. 7. 08in, (180 mm.) 
Number of revolutions of countershaft 500 
Diameter of boring bar -. «+ 5.9in. (150 mm.)} 
Maximum stroke of slide oo os «- 4.92%. (1500 mm.) 
Maximum horizontal distance between 

face-plate and carriage “eee as 
Total length of lathe bed. . 
Approximate net weight . . 


16. 43in. (425 mm.) 
19.68in. (500 mm.) 


4.92ft. (1500 mm.) 
12.30ft. (3750 mm.) 
11 tons 

It is believed that similar lathes and boring machines 
will be supplied shortly to Ansaldo’s, 








Kussian T'rsts OF STEAM AND Motor PLougus,—-The following 
letter from the Russian Consulate has just been received by the 
secretary of the Royal Agricultural Society of England: ~ | 
beg to inform you that I am apprised Ly the Russian Ministry 
of Agriculture that an increased interest is paid in Russia to 
traction engines for agricultural purposes in ploughing the field 
and for other uses. Trials of such engines were arranged this 
year at St. Petersburg and in the Provinces of Taurida and 
Kieff. There are 150 such engines at present owned by Russian 
farmers, and it is intended to continue the trials next year, 
which are recognised as being very important for Russian agei- 
culture. The Russian Ministry of Agriculture would like al- 
to test such machinery of English and French make, but up to 
the present English and French makers have not sent their 
engines for trial purposes. According to custom in Russia 
agricultural machinery and implements are bought only afte: 
they have been officially tested. The Russian Ministry of 
Agriculture intends to set on foot in the Provinces of ‘'aruida 
and Kieff next year some trials and demonstrations of tractors 
and ploughs moved by traction engine, and to that effect ha 














SHELL 


through the medium of bevel wheels and a worm working 
in an oil bath. The axial thrust both of the spindle and of 
the worm is taken on ball thrust bearings. A strong 
carriage which can be solidly locked in any position is 
placed in front of the face plate. It is easily adjustable 
by hand on the lathe bed, and has its upper part fitted 
with a slide of great rigidity, which carries the tool. 


in view to ask for the importation of such machinery free «1 
custom duties for trial purposes. It would, therefore, be desir 
able to draw the attention of makers-of such machinery in Grew! 
Britain to the above. Russia promises to give them a wid 
opening, as she is one of the largest buyers of agricultural 
machinery in the world, her annual expenditure on this being 
over £10,000,000, so that the sale of tractors in Russia has au 
especially bright outlook.” 
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THE FUTURE OF OIL FUEL.* 


By Sm BOVERTON REDWOOD, Bart., D.Sc., F.R.S.E., 
j M.I.M.E., F.1.C. 


(Concluded trom page 664.) 


Bituminous shale, such as is distilled in Scotland, occurs, as 
previously stated, in many parts of the world, and from this 
source @ large quantity of motor spirit might be obtained, 
especially if the heavier portions of the distillate were cracked 
in the manner already described, but the Scottish refineries 
only produced about 0.75 per cent. of the quantity of motor 
spirit consumed in this country last year, and of this a con- 
siderable part is sold for solvent purposes. The coal tar pro- 
duct benzol is now being successfully substituted for the 
petroleum product, and if benzol could be obtained in sufficient 


quantity the apprehension of a famine in petrol might be dis- 
missed from consideration, but it must be borne in mind that 
the greater part of the benzo] produced in this country is 
exported. No doubt if recovery plant were generally pro- 
vided in connection with coke ovens the quantity of benzol 
available could be very largely increased, but this change, 
which is already in progress, can only come about gradually, 


and meanwhile the demand for a suitable spirit is daily increasing. 
If, further, the general adoption of a low-temperature system 
of carbonising coal could be brought about, a much larger 
proportion of suitable liquid products could be obtained, but 
no process could be advocated for general adoption with any 
prospect of success which did not furnish a coke of good quality, 
though certain inferior descriptions of coal which are at present 
unusable as fuel might be profitably converted into liquid 
products. 

; In these circumstances, and especially having regard to 
the obvious fact that our stocks of oil, oil shale, and coal are 
in process of depletion, the Imperial Motor Transport Council 
recently appointed a committee to investigate the subject of 
the manufacture and use of alcohol as a fuel for internal com- 
bustion engines, By the adoption of suitable processes of fer- 
mentation and distillation aleohol can be made in unlimited 
quantities from vegetable products at a cost which would prob- 
ably admit of its profitable sale at a shilling a gallon, and there 
is thus the opportunity for the creation of a new industry 
which would be of incalculable benefit to our overseas dominions. 
The first step, however, is to furnish adequate evidence that 
aleohol is anavailable and effective substitute for petrol, for it 
woula be unreasonable to expect the Government to give the 
necessary facilities for the use of alcohol as fuel until this has 
been done. Meanwhile it should be pointed out that trials 
carried out in the United States have shown that alcohol can 
be satisfactorily used in an internal combustion engine, and 
that in spite of its lower calorific value alcohol has, in practice, 
nearly as high an efficiency as petrol, owing to the different 
character of the combustion and the higher compression which 
can be used without risk of pre-ignition, whilst in admixture 
with one-third of its volume of benzol it has yielded better 
results than petrol gives. At the present time the subject of 
aleohol as fuel is receiving the attention of the legislature on 
the other side of the Atlantic, Bills having been introduced to 
enable the Federal Government to subsidise distilleries where 
such fuel could be manufactured and to authorise the Govern- 
ment to appropriate a sum of money for the manufacture of 
aleohol at its experimental farm in Virginia. 

The oil fuel which is chiefly used in steam raising is a product 
of a very different character. 

Crude petroleum of a low flash-point is largely used as a 
fuel in steam raising in the oilfields, but the oil fuel of commerce 
is usually required to be of comparatively high flash-point, 
and is either a distillate or more commonly the residue of crude 
petroleum from which the more volatile constituents have been 
removed by fractional distillation. The present and former 
British Admiralty specifications for Navy oil fuel have recently 
heen published, and it has thus been made known that the 
flash-point has been reduced from 200 deg. Fah. to 175 deg. 
Fah. close test—Abel or Pensky—Martens—except in the case 
of oils of exceptionally low viscosity, such as distillates from 
shale, and that the limit of the proportion of sulphur has been 
raised from 0.75 per cent. to 3 per cent. Formerly it was 
required that the oil should be sufficiently free from paraffin 
or bitumen to flow freely by gravitation, with 2ft. head, at a 
temperature of 32 deg. Fah., through a horizontal length of 
3ft. of tin. bore copper pipe ; but now the oil has to have a 
viscosity not exceeding 2000 sec. for an outflow of 50 cubic 
centimetres at a temperature of 32 deg. Fah., ‘‘ as determined 
by Sir Boverton Redwood’s standard viscometer—Admiralty 
type for testing oil fuel.” 

In the British mercantile marine the minimum flash-point 
is 150 deg. Fah.—Abel test—whilst in the United States it is 
140 deg. Fah. by the Abel-Pensky or Pensky—Martens test, and 
= aaa Rumania, and Germany it is 80 deg. Cent.—176 deg. 

an. 

The various descriptions of oil fuel obtained from crude 
petroleum do not differ greatly in calorific value, as is shown 
by the following figures :— 


Average Calorific Values. 





Calories. B.Th.U 
California 10,102 18,185 
Mexico 10,435 18,783 
Texas 10,813 19,464 
Baku 10,806 19,440 
Burma 10,859 19,546 
Borneo 10,355 18,639 


For the use of such oil in steam raising various systems 
have been from time to time patented. One of the simplest 
devices is the burner of Nobel, which consists of a number 
of shallow troughs, arranged in superimposed series at the 
front of the furnace so that the burning oil flows by successive 
stages from the highest to the lowest, the flame of the burning 
fuel being swept into the furnace by induced draught passing 
between the troughs. With this apparatus it was found that 
llb. of Russian ostatki—petroleum residuum—evaporated 
14} 1b. of water, whereas with the same boiler 1 Ib. of coal 
evaporated only 7 Ib. of water. Among other systems proposed 
was that of causing the oil fuel, accompanied by heated air, to 
percolate upwards through a porous bed placed in the bottom 
of the furnace space. Other inventors preferred to effect the 
vaporisation of the oil in a small retort lying in and heated by 
the boiler furnace, or in a separate—or external—boiler or 
retort. By far the greater number of the earlier patents were, 
however, for the atomisation of the oil by steam, though the 
use of compressed air was specified in some instances. The 
later practice has been to effect the atomisation by forcing the 
oil at high pressure through a jet of suitable construction, 
and this type of burner is now invariably used in marine work. 
as the use of steam for the purpose makes an undesirable demand 
pon the boiler. Reference should also be made to the Bone— 
Court system of surface combustion, invented by Professor 
William A. Bone and Mr. C. D. McCourt, which may prove to 
he a most economical system of using oil fuel. The process 
may be carried out by two alternative methods. The first of 
these, which is termed the diaphragm process, consists in 
causing a homogeneous mixture of combustible gas and air in 
Suitable proportions to flow under slight pressure through a 
porous diaphragm of refractory material, with the result that it 
burns without flame at the surface of exit, and the diaphragm is 
thus maintained in a highly incandescent state. 

‘ When the .second method, which is termed the granular 
bed process, is to be adopted, a bed of suitably sized granules 
of the refractory material is prepared, and the mixture of gas, 
or vapour, and air, in their combining proportions, is injected 


* The Junior Institution of Engineers. Address by the President, 





through a suitable orifice into this granular bed at a speed 
greater than the velocity of back-firing, combustion being thus 
instantaneously completed without flame, with the result 
that a temperature of 2000 deg. Cent. can be maintained. The 
granules can be ked into boiler tubes, round crucibles, or 
formed into a for furnace work, and it is claimed that for 
steam raising an efficiency of 95 per cent. has thus been obtained. 

It is further claimed that if fuel oil, effectively atomised and 
mixed with the proper proportion of air for complete combustion, 
is injected into the previously heated mass of granules it can 
thus be used as effectively as a gaseous fuel. 

The pioneer in the use of oil fuel on locomotives was Mr. 
Thomas Urquhart, and his paper, read before the Institution 
of Mechanical Engi s in 1884, gave the earliest practicai 
information on the subject. In that year he had under his 
superintendence on the Grazi-Tsaritsin Railway, in Russia, 
over one hundred locomotives fitted with oil-burning appliances 
of the steam atomiser t , and comparing oil fuel with anthra- 
cite he stated that :—‘ The former has a theoretical evaporative 
power of 16.2 1b. of water per pound of fuel, and the latter of 
12.2 lb. at an effective pressure of eight atmospheres, or 130 lb. 
per square inch; hence petroleum has, weight for weight, 
33 per cent. higher evaporative value than anthracite. Now, 
in locomotive practice a mean evaporation of 7 lb. to 74 lb. of 
water per pound of anthracite is about what is generally 
obtained, thus giving 60 per cent. of efficiency, while 40 per cent. 
of the heating power is unavoidably lost. But with petroleum 
an — of 12.25 lb. is practically obtained, giving 75 per 
cent. of efficiency. Thus, in the first place, petroleum is theoretic- 
ally 33 per cent. superior to anthracite in evaporative power ; 
and, secondly, its useful effect is 15 per cent. greater, being 
75 per cent. instead of 60 per cent.: while, thirdly, weight for 
weight, the practical evaporative value of petroleum must be 
reckoned as at least from 63 per cent. to 75 per cent. higher 
than that of anthracite.” 

Giving evidence before the Royal Commission on Coal Sup- 
plies, in 1903, Mr. Urquhart stated that there were then over 
4000 locomotives in the Russian Empire burning liquid fuel. 

In this country Mr. James Holden has similarly demon- 
strated the advantages of liquid fuel on the Great Eastern 
Railway. The injector which he devised for the purpose is 
so constructed that the oil is drawn into the jet, together with 
the necessary amount of air, by means of a current of steam, 
and is thus broken up into spray, but the atomisation is com- 
pleted by an independent steam supply passing through a 
hollow ring, which is pierced with holes in such a manner that 
the issuing jets of steam converge towards the nozzle and 
strike across the current of partly sprayed oil. This auxiliary 
steam supply also serves the important purpose of breaking 
up the main stream, so that the flame has more of a flat nature 
than a blow-pipe character. In his evidence before the Coal 
Commission Mr. Holden stated that, weight for weight, liquid 
fuel had, according to his experience, approximately twice the 
calorific value of coal. 

Nothing but the impossibility of procuring adequate supplies 
of oil at a moderate price has stood in the way of the develop- 
ment of this application of oil fuel on the railways of this country. 
With oil fuel the difficulty of maintaining steam pressure on 
long, steep gradients with heavy loads, and especially under 
adverse conditions of weather, is no longer experienced, the 
exhausting labour of firing is not required, and the fireman is 
thus left free to take an intelligent interest in the work of the 
driver, which, apart from its educational value, is a safeguard. 

Mr. J. J. Kermode has patented three types of appliances 
for burning oil fuel, viz., a hot-air burner, a steam and induced- 
air burner, and a pressure-jet burner. The hot-air burner is 
claimed to be specially applicable to forging and welding fur- 
naces, core drying, ore reducing furnaces, bakeries, gas retorts, 
brewing and distilling plants, annealing and tempering furnaces, 
glass furnaces, rivet heating, brass melting, cloth-singeing 
machines, refuse destructors, electric power plants, and fire 
engines, as well as-for drying-rooms for malt, tea, and timber 
seasoning, and for heating public buildings. 

Meyer’s system, which is in use on a large number of steam- 
ships, is based on the principle of supplying the previously 
heated and strained oil under pressure to the burners, and it 
includes an arrangement for heating the air and controlling 
its admission to the furnaces, 

One of the first of the pressure burners, or burners effecting 
the atomisation of the oil without the use of steam or air, was 
that of Swensson ; the oil, after being filtered or strained, is 
forced at high pressure—sometimes as much as 300]b. per 
square inch—through an orifice 1 mm. in diameter, and is caused 
to impinge on a knife edge, where it is broken up into fine 
spray. 

KGrting’s pressure burner is constructed with a spiral annular 
passage, and in travelling through this to the jet the oil acquires 
a rotary motion, so that on escaping from the jet it is sprayed 
by centrifugal force in a finely divided state. 

The burner,invented and patented by Sir John Thornycroft, 
is one of the successful forms of pressure burner. It is so 
constructed that the orifice can rapidly and readily be consider- 
ably enlarged or contracted, so that it can quickly be cleared 
if it should become choked. 

The White mechanical fuel oil burning system, which was 
patented last year, and has been adopted by the principal 
steamship lines using oil fuel in the United States, appears to 
be a thoroughly effective system for the atomisation and com- 
bustion of the heaviest and most viscous oils for marine use in 
steam raising. The burner, which is of the pressure type, is 
so constructed that several separate streams of the finely 
atomised oil are ejected with a spiral motion in the form of a 
“swirling mist,”’ the combustion of which commences as soon 
as it leaves the burner. For natural draught it is used in con- 
junction with an air-heating front, which is stated to raise the 
temperature of the admitted air to 200 deg. Fah., and it is 
claimed that smokeless combustion is attained. 

The Wallsend Slipway and Engineering Company’s burner 
has a nozzle with a conical orifice, from which the heated oil, 
under a pressure of 60 lb. to 80 1b. per square inch, issues as a 
spray in the form of a conoidal column of large diameter, with 
a rotary movement imparted by a helix on the valve stem, the 
resulting centrifugal effect materially assisting in the conoidal 
diffusion. 

The improved construction of the furnace front is the principal 
feature of the Wallsend—Howden system of oil burning as applied 
to marine boilers. Each of the oil-spraying nozzles projects 
through a baffle plate, or the front plate of the casing, into an 
air trunk having lateral openings at its outer end. This air 
trunk projects concentrically with a second air trunk carried 
by the furnace front, and the annular space between the inner 
and outer air trunks is fitted with deflectors constructed in 
such manner as to give the air passing through the annular 





should be supplied to the burner at a pressure of about 120 lb. 
The burner is stated to be noiseless. , 

A lengthy experimental investigation of the merits of oil 
fuel was carried out. by the United States Naval Liquid Fuel 
Board in 1902-3. Many forms of burner were tested, and the 
results obtained led the Board to the conclusion that the actual 
evaporative efficiency of a pound of cil as compared with a 

und of coal might be considered to be in the ratio of 17 to 10, 

ut that, taking various circumstances into consideration, the 
relative efficiency of oil and good steam coal from the naval 
standpoint of fuel supply in warships, might be regarded as in 
the ratio of 18 to 10. 

In the use of oil fuel the construction of the furnace is 0 
the highest importance, for it is needful that the combustion 
should reach an advanced stage before the flame comes into 
contact with cooling surfaces. It will readily be understood 
that with the limited furnace space available in steamships, 
and especially in warships, it was exceptionally difficult to 
devise conditions under which smokeless combustion could 
be obtained. The difficulty has been overcome by the adoption 
of a form of burner which gives a spreading flame commencing 
close to the jet, and by heating the oil, but chiefly by the pro- 
vision of an effective air-heating furnace front. 

The substitution of oil fuel for coal in steam raising is, how- 
ever, a wasteful method of using this source of power, for 
whereas we do not ordinarily obtain with the steam engine more 
than 12 per cent. of the energy of the fuel in the form of work, 
in the case of the Diesel engine the return is as much as 37 per 
cent. Unfortunately, the difficulties attaching to the con- 
struction of engines of this type with large cylinders are great, 
but so much attention is now being given to the subject by 
engineers of the highest eminence that it may be confidently 
anticipated that the difficulties will be overcome. Meanwhile 
the use of the Diesel engine of moderately high power on lend 
is making steady progress, and much has already been accom- 
plished in its application to marine work. The experience 
gained with such vessels as the Selandia and Jutlandia led to 
arrangements being made for the installation of Diesel engines 
in many other cargo boats, and it has been demonstrated that 
the fuel consumption is between 0.4 Ib. and 0.46 Ib. per brake 
horse-power. The first Diesel-engined oil carrier for the Royal 
Navy was launclied on October 28th of this year. 

On the Continent a good deal of attention is being devoted 
to the application of oil engines of the Diesel type to loco- 
motives, mainly by means of an electric drive, but also to some 
extent with direct-coupled motors. 

It should be borne in mind that it was only in 1900, at the 
Paris Exhibition of that year, that the Diesel engine was 
publicly exhibited, and that it was not until 1903 that this 
engine had been so far improved that it could be regarded as 
applicable to industria! use. It was not, however, until five 
or six years later that Diesel engines of high power were success- 
fully constructed. ; 

The high thermal efficiency of the Diesel engine is due to 
the adoption of the principle of injecting the charge of oil into 
the air after compressing the latter, instead of mixing the oil 
and air and compressing the mixture, for the efficiency is pro- 
portionate to the extent of compression, and in internal com- 
bustion engines of the ordinary type the risk of premature 
spontaneous ignition prevents the use of high compression. 
In the Diese] engine a pressure of as much as 32 atmospheres 
can be employed, and almost any description of mineral oil 
introduced in proper quantity into it at the moment of the com- 
pletion of the pressure stroke is at once completely and most 
effectively consumed. its 

It is in the provision of power in ships that the superiority 
of the oil engine over the steam engine is most marked, for, 
apart from the economy, there are great advantages in the 
saving of space, the distance which can be eovered without 
replenishing the fuel supply, the reduction in labour, and the 
facility with which the oil can be taken on board ; moreover, 
the engine can be started without previous preparation, and the 
consumption of fuel equally quickly arrested. : 

Some of these advantages attach to the use of oil as a substi- 
tute for coal, or even as an adjunct to coal, in warships, and to 
those may be added the valuable capacity for rapidly increasing 
the production of steam. In commenting upon the advantages 
of oil fuel, as demonstrated in the naval manceuvres carried 
out under Admiral May in 1906, Admiral the Hon. Sir E. K. 
Freemantle said :—‘‘ When the stokers were pretty well worn out 
and had used all the coal that was nearest at hand, and much 
labour would be necessary to fetch coal and bring it to the fires, 
then they were able to use the oil fuel, and I believe I am correct 
in saying that the four ships which had oil fuel steamed away 
even from ships, with nominally greater speed.” 

On the initiation of the late Lord Furness, the similar cargo 
boats, the Eavestone and the Saltburn, were built and equipped 
respectively with oil engines and steam engines in order to 
furnish a practical comparison of the two systems of propulsion. 
The former vessel was fitted with a set of Carel-Westgarth 
two-stroke cycle Diesel engines, and the latter with triple- 
expansion engines. Roth vessels are 276ft. in length between 
perpendiculars and 40ft. 6in. in beam, and are otherwise similar. 
The capacity for fuel oil in the double bottom of the Eavestone 
is 156 tons, and the capacity of the coal bunkers of the Saltburn 
is 380 tons. The Diese] engines of the former vessel have four 
single-acting cylinders 20in. in diameter by 36in. stroke working 
upon the two-stroke cycle at 96 revolutions per minute. The 
high-pressure and low-pressure air compressors are worked 
direct from the main engine; the high-pressure compressor 
for injecting the fuel oil being one of Reavell’s patent three- 
stage compressors fitted at the forward end of the crank shaft ; 
the low-pressure is provided by two ordinary compressors 
worked by levers at the back of the main engines ; the pumps 
for circulating water for the jackets, the bilges, and the oil supply 
pump, &c., are also worked in the same way. There is an 
auxiliary Reavell air compressor for starting up and as a stand- 
by, which, together with the ballast pump and other auxiliaries 
is steam driven, and the necessary complement of air receivers, 
oil filters, &c., is provided. The winches, steering gear, «c., 
are the same as those of the Saltburn, and as steam is required 
at sea for the steering gear and whistle and for heating the cabins, 
two auxiliary boilers, each 7ft. diameter by 14ft. high, 100 Ib. 
pressure, have been fitted, together with a “ Contraflo ” auxiliary 
condenser, and a small Morison evaporator. Either boiler is 
eapable of doing the work, and only one is under steam at sea. 
Arrangements have been made to drive the steering gear by 
compressed air from the main engine compressor, and this has 
been found so satisfactory that air is always used when at sea. 

The Saltburn engines have cylinders 20}in., 33in., and 54in. 
by 36in., running at 62 revolutions per minute, with two single- 
ended boilers 13ft. in diameter by 10ft. 6in. long, 180 lb. working 
pressure, the engines being fitted with an ordinary surface 
cond r, Morison feed heater and evaporator. There is the 





space a spiral motion. One advantage of this arrang t is 
that the openings for the supply of air are so disposed that direct 
radiation of heat from the furnace is prevented. When used 
with forced draught on Howden’s system, with closed furnace 
front, an efficiency as high as 16.221b. of water evaporated 
from and at 212 deg. Fah. is claimed to have been obtained per 
pound of oi! of a calorific value of 18,770 B.Th.U., an efficiency 
of 83.9 per cent. 

The Dahl system, an American invention, differs from that 
just described chiefly in the method of construction of the fur- 
nace front and the arrangement for the admission of air. The 
oil fuel heater also differs, being a coil heater instead of a heater 
built up of U tubes. The Dahl furnace front is so constructed 
that the burner passes through a pipe, on the end of which is 
an adjustable cone or deflector, which can be moved in or out, 
so as to furnish the proper quantity of air where it is needed. 
Under ordinary working conditions it is recommended that 
the oil’should be heated to a temperature of 250 deg. Fah. and 





usual outfit of steam winches, steering gear, &c., and one 
auxiliary boiler 7ft. in diameter by 14ft. high, 100 1b. pressure. 

The working results, based on five voyages of each ship, 
showed that the Eavestone had an average speed of 8.75 knots 
with an oil consumption of 3.64 tons per day and a coal con- 
sumption of 13 ewt. per day in the auxiliary boilers, whilst the 
speed of the Saltburn was 8.4 knots with a consumption of 
12.1 tons. The deadweight capacity of the Diesel-engined 
ship is only 20 tons more than that of the other vessel, which is 
accounted for by the extra weight which it was thought wise to 
put into the first engine of this type and by the additional 
auxiliary boiler. It is anticipated that this weight can be con- 
siderably reduced, especially if the auxiliary boilers are dis. 
pensed with and the auxiliary machinery driven by electricity 
or compressed air. The chief saving in weight, however, is in 
the smaller quantity of fuel to be carried for the Diesel engine. 
Thus, if both ships were loaded for a thirty days’ voyage to be 
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made at the same speed the Saltburn would have to ship 405 
tons of coal, whilst the Eavestone would take only 110 tons of 
oil fuel and 20 tons of coal for the auxiliary boiler, a total of 
130 tons, or 275 tons less than the steamship, and consequently 
the Diesel ship could carry that extra weight of paying cargo. 
The cost of the crew is in favour of the Diesel ship, as no firemen 
are required. On the other hand, the cost of the Diesel engine 
is more than that of the steam engine. The foregoing particu- 
lars have been extracted from an article in Cassier’s Magazine 
by Mr. T. Westgarth, who states that he was indebted for 
them to Messrs. Furness, Withy and Co., and to the shipbuilders 
and the engine builders. 

In the same journal Engineer-Lieutenant W. P. Sillence, 
R.N., discusses the advantages and disadvantages of the marine 
Diesel engine, and expresses his views as to the probable lines 
of development. He anticipates the extended use of this means 
of propulsion for tank steamers employed in the transport of 
oil fuel in bulk and for cargo vessels in general when supplies 
of oil fuel can be obtained at a sufficiently low price. On the 
subject of price he points out that taking triple-expansion 
steam engines using about 1} lb. to 1} Ib. of coal per indicated 
horse-power per hour, and Diesel engines using, say, } 1b. of 
oil per brake horse-power per hour, the cost of fuel per hour 
for the same brake horse-power would be less for the Diesel 
engine even if the oil is three and a-half times to four times the 
price of coal. The relative prices are much more favourable 
than this in many parts of the world, and in many steam engines 
the consumption figures given above should be doubled. On 
the other hand, he considers that the early adoption of Diesel 
propelling engines for the largest ocean passenger liners is 
unlikely, as much preliminary experimental work will be neces- 
sary, and he adds that “a serious question, viz., continuity of 
supply and stability of prices of suitable fuel, remains to be 
answered.” “He is, however, emphatically in favour of the 
employment of Diesel engines for auxiliary purposes in large 
mercantile vessels, the auxiliaries to be electrically driven, 
and the current generated by Diesel engines placed in » central 
dynamo room. On the subject of Diesel engines for naval 
service he points out that naval vessels are not maintained in 
commission in order to earn money, and that Diesel engines, if 
they could be installed, would secure for such ships a large reduc- 
tion in the amount of fuel used at any speed and a corresponding 
increased radius of action for the same total weight of fuel carried. 
Diesel engines, he adds, for use at cruising speeds will maintain 
a high economy at such speeds, and [iesel engines for auxiliary 
purposes will enable the ships to use electric light and power in 
harbour with a minimum of attendance and with considerabk 
economy, due to their independence of bvilers. For reason~ 
which he gives, he states that the propulsion at full speed of 
torpedo-boat destroyers by means of Diesef engines is not 
practicable, but he regards the Diesel envine as an ideal source 
of power for submarines. 

It is therefere evident that the future of oil fuel depends 
not only upon the extent to which it is reasonable to assume 
that the output can be increased, but largely upon the manner 
in which the fuel is used, for in the light of our present know- 
ledge it would obviously be wrong to suggest that the supply 
ean ever become so abundant as to give consumers in general 
a free choice in substituting oil for coal as a source of power 
for industrial purposes, especially if the oil is not used in the 
most economical manner. The petroleum industry is one of 
great magnitude and importance; it never has been in a more 
vigorous condition than it is in to-day; it is unquestionably 
capable of much further expansion, and the use of oil fuel will 
undoubtedly largely increase; but although it is impossible to 
say what further stores of petroleum remain to be discovered, it is 
evident that notwithstanding the rapid development of the 
remarkably prolific fields of California and Mexico, the success 
which is attending the drilling operations in Persia and Sarawak, 
and the promise of a large yield in Trinidad, it will require a 
very considerable expenditure of capital to greatly increase 
the average rate of expansion of the petroleum industry, having 
regard to the circumstance that some of the older oilfields are 
showing signs of exhaustion. 

What may be the position even in the immediate future it 
is impossible to predict with any approach to precision, owing 
to the uncertainty of the factors. There will doubtless be a 
continuous and large increase in the requirements of the navies 
of the world, and as this demand is not primarily governed by 
price it may be described as irresistibly preferential in character, 
taking precedence therefore over all industrial needs. Further 
rapid progress may also be expected in the use of the more volatile 
products in road motor vehicles, and in some countries favourably 
situated in respect of supplies there will doubtless be a greatly 
extended employment of oil fuel on railways. In respect, 
however, to the general substitution of oil for coal as a source 
of power in industrial establishments on land it does not seem 
reasonable to anticipate more than the adoption of the former 
fuel to the limited extent commensurate with a gradual! increase 
in the output and with the surplus available after other demands 
have been satisfied. There will, therefore, be competition 
amongst consumers to obtain supplies, and as regards stationary 
sources of power it is improbable that, excluding exceptional 
cases, the oil will be used otherwise than in an engine of the 
Diesel or semi-Diesel type. The latter type of engine is receiving 
special attention in this country, whereas on the Continent it 
has been neglected for the Diesel engine, and in this connection 
it should be remembered that the former is somewhat less 
economical in consumption and more exacting as to quality 
of fuel than the latter, the consumption of oil per brake horse- 
power hour being about 0.6 Ib. 

Except as regards the belligerent navies of the world, in 
respect of which the dominant factor is efficiency, it is evident 
that any increased use of oil as a source of power must depend 
upon the price at which the fuel can be obtained. To some 
extent the price may be controlled by commercial combinations, 
but in the long run it is the measure of the extent of the supply 
in relation to the demand. In the use of oil for steam raising 
and in other industrial operations the consumer can afford 
to pay about twice as much for oil as he pays for coal, in view 
of the higher thermal efficiency of oil and other advantages 
attaching to its use, but if the market value of oil fuel becomes 
established on what may be termed the Diesel engine basis, it 
is only those who occupy exceptionally favourable geographical 
positions in respect to sources of supply who could hope to employ 
that description of fuel in steam raising. 

In conclusion, I wish to plead for economy in the production 
of petroleum no less than in its use, and to remind you that 
without a highly efficient staff the fullest economy is not possible. 
Millions of pounds sterling have been thrown away in haphazard 
drilling operations and valuable oilfields have been destroyed 
by reckless procedure. The importance of obtaining the advice 
of competent field geologists with special experience in petroleum 
before spending money in sinking wells, and of being similarly 
guided in the work of systematic development, is now generally, 
though not invariably, recognised. In those cases in which it 
is not it will usually be found that the owner of the property 
has been unfortunate in the selection of his adviser. There 
are now in most oilfields stringent regulations as to the exclusion 
of water from the oil-bearing strata, guarding against the risk 
of fire, control of violent outflow, and other necessary precau- 
tions, so that the employment of competent engineers in the 
producing territory is, to some extent, compulsory. There is 
at least as much need for efficiency in the various operations 
incidental to the conversion of the raw material into the various 
commercial products, and here the chemist should be associated 
with the engineer. 

Lastly, in order that the business may be profitably con- 
ducted, there must be skilful management of the storage, trans- 
port, and marketing of the produce of the wells. The petroleum 
industry demands genius for its most successful conduct. for it 








is one which presents unusual difficulties, and unless the services 
of trained gelogists, engi ‘3, and chemists are secured the pros- 
pects of good results are more than doubtful. Moreover, every 
oilfield is a national asset, and in view of the facility with which 
its value may be impaired by unskilful treatment, it is the duty 
of every Government and of every loyal subject who may have 
influence to prevent the exploitation being placed in the hands 
of incompetent persons. Within recent years the creation of 
so many additional centres of activity in the production of 
petroleum has rendered it i ingly difficult to find men of 
adequate training to occupy positions demanding knowledge, 
judgment, and initiative, and to meet the want a special course 
of instruction, practical and theoretical, leading up to the degree 
ot Bachelor of Science (Petroleum) has been instituted at the 
University of Birmingham, under Professor Cadman, and has 
already attracted a considerable number of students. Analogous 
facilities are also given at the Imperial College of Science and 
Technology—Royal School of Mines—and concurrently on the 
other side of the Atlantic the University of Pittsburg is making 
provision for education in the technology of petroleum. Another 
step in the desired direction has been taken by the formation of 
the Institution of Petroleum Technologists, the objects of this 
organisation being, inter alia, to promote the better education 
of persons desirous of becoming consulting technologists, 
petroleum engineers, geologists, or chemists, and to elevate the 
professional status of those employed in the petroleum industry 
by setting up a high standard of scientific and practical pro- 
ficiency. 











FORTHCOMING ENGAGEMENTS. 


SATURDAY, DECEMBER 27ra. 

Roya Instirution oF GREAT Britatn.—-Albemarle-street, 
Piccadilly, W. Juvenile lectures: “‘ A Voyage in Space: The 
Starting Point—Our Earth,”’ by Professor H. H. Turner, F.R.S. 
3 p.m. 

TUESDAY, DECEMBER 30rn. 

Roya InstirutTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Juvenile lectures: “‘ A Voyage in Space: The 
Start through the Air,” by Professor H. H. Turner, F.R.S. 
3 p.m. 

THURSDAY, JANUARY Ist. 

Roya InstiruTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Juvenile lectures: ‘“‘A Voyage in Space : 
Journeying by Telescope,” by Professor H. H. Turner, F.R.S. 
3 p.m. 

SATURDAY, JANUARY 3rp. 

Roya InstirvutTion oF GREAT Britatn.-—Albemarle-street, 
Piccadilly, W. Juvenile lectures: ‘“‘A Voyage in Space: 
Visits to the Moon and Planets,”’ by Professor H. H. Turner, 
F.R.S. 3 p.m. 


TUESDAY, JANUARY 6ru. 


Roya. InstiruTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Juvenile lectures: *‘ A Voyage in Space: Our 
Sun,” by Professor H. H. Turner, F.R.S. 3 p.m. 


THURSDAY, JANUARY 8ru. 


Royat Institution oF Great Britarn.—Albemarle-street, 
Piccadilly, W. Juvenile lectures: ‘‘ A Voyage in Space: The 
Stars,” by Professor H. H. Turner, F.R.S. 3 p.m. 


WEDNESDAY, JANUARY 2lst, 1914. 
Tue British ELECTRICAL AND ALLIED MANUFACTURERS’ 
AssocraTion.—The annual dinner of the Association. 
FRIDAY, JANUARY 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Annual dinner in the King’s Hall, Armstrong 
College (by the courtesy of the College authorities). Reception 
from 6.30 until 7 p.m. 


23RD. 








LECTURES ON THE ARTS CONNECTED WITH BuILpING.—The 
Worshipful Company of Carpenters announces that a course 
of ten lectures is to be given at the Carpenters’ Hail on Wednes- 
day evenings from January to March next. The dates, titles, 
and lecturers are as follows :—January 7th, ** Building a Creative 
Art,” by Mr. M. H. Baillie Scott ; January 14th, ** The Craft 
of China Painting,” by Mr. Thackeray Turner; January 2\st 
‘““ History as Written in Sculpture,” by Mr. T. Stirling Lee ; 
January 28th, ‘“‘ Romanesque Ornament.” by Mr. F. Hamilton 
Jackson ; February 4th, * The Origin of. Form in the Building 
Crafts,” by Mr. W. H. Ansell; February 11th, “‘ The Logical 
Treatment of Modern Construction,” by Mr. H. W. Cubitt : 
February 18th, ‘The Case for the Jerry Builder,” by Mr. 
Herbert W. Wills; February 25th, ‘‘A Talk on Sculpture,” 
by Mr. F. W. Pomeroy; March 4th, “* Woodwork—Old and 
New,” by Mr. Charles Spooner: and March llth, ‘ Cottage 
Housing : Its Economic Limitations and Distinctive Character,” 
by Mr. Maurice B. Adams. 


Sucar FactToORIES FOR THE QUEENSLAND GOVERNMENT.-— 
A contract has recently been signed between the Treasurer of 
Queensland, Australia, and George Fletcher and Co., Limited, 
of Masson Works, Derby, England, for the supply, erection, 
and setting to work of two complete central sugar factories for 
North Queensland. Fach factory will have a capacity to 
work up 1000 tons of cane per twenty-four hours, and the 
machinery will be of the most modern description throughout. 
The canes will be discharged from the railway trucks to the 
cane carrier by electrically driven rakes. The grinding plant 
will consist in each case of a Krajewski crusher and four three 
roller mills arranged in series. The superheat system of 
clarification by means of high velocity flow juice heaters and 
subsiders will be employed, and the whole of the auxiliary plant 
of the factories will be operated electrically, direct-coupled 
alternating-current generators of a total capacity of 600 kilowatts 
being provided. The engines for driving the generators and 
the grinding plant will be the only steam engines in the factories, 
and they will, for both purposes, be of the compound type. 
One factory will be erected on Babinda Creek, 36 miles south 
of Cairos, and is to be ready for operation in July, 1915; the 
other will be situated on the south arm of the Johnstone River, 
and will grind in July, 1916. The value of the contract closely 
approaches £250,000 and was keenly competed for by sugar 
machinery makers of the United Kingdom and the Continent of 
Europe. The Government of Queensland is financing these 
projects for the groups of cane farmers concerned under the 
Sugar Works Guarantee Act of 1893, and the amendment thereto 
of 1895, whereby authority to make advances by way of guaran- 
teed loans for the establishment of sugar works is given to the 
Government. Under these Acts any greup of farmers may form 
themselves into a co-operative company, and by mortgaging 
their lands to the Government ubtain sufficient capital to erect 
a mill, which becomes their property subject to the payment to 
the Government of the money advanced by its erection and 
equipment. The advances made by the Government under 
these Acts and inclusive of the factories referred to here amount 
to close upon one million pounds sterling, and the scheme 
generally has proved most satisfactory in developing rapidly 
the lands of the State. 





THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade. 

THE iron trade wears a holiday air as this is Written 
The ironworks will close down on Wednesday for Christmas 
and it depends upon the state of the order books at indi, idual 
works when they will reopen. The whole of next week will 
in many cases be devoted to “play.” The cases are fey jn 
which much urgency attaches to the execution of orders jy 
hand. The bar mills especially are short of demand, and jt is 
apparent that the considerable contracts which are going {o 
continental makers are greatly weakening the position of 
Staffordshire ironmakers. 


New Year Outlook. 

Costs of production in the manufactured iron trade 
are gradually being brought into more reasonable correspondence 
with the falling off of selling prices in Staffordshire. ‘This jx 
satisfactory so far as it goes, and inquiries which are oi, the 
market for supplies next spring are deemed a hopeful sign, 
The outlook, however, is too doubtful at present to tempt 
speculators, and orders are given out hesitatingly. This pre. 
cariousness prevents any toning up of prices. 


Manufactured Iron Quotations. 

There was no meeting of the Birmingham market this 
week, the fixture having been abandoned. Anything new jn 
the way of quotations was not, therefore, to be looked for, 
It may be fairly taken for granted that last prices still rile, 
These are :—£9 to £9 12s. 6d. for marked bars, £6 17s. 6d. to 
£7 for unmarked bars, £6 10s. to £6 12s. 6d. for common bars, 
£7 10s. at outports for North Staffordshire iron, and so on, 
Although, however, marked bars remain for the present at the 
old standard, it is freely recognised by the market that a reduc. 
tion of 10s. per ton, bringing the price down to £8 10s., is quite 
near at hand. The best ironmasters are fairly well off for 
business. 


Raw Iron Market. 

The raw iron market is disturbed by additional weak. 
ness in common forge irons. Northampton pigs are especially 
easy, some sales being reported at very low figures. Even less 
than 48s. per ton is, it is stated, being just now accepted in 
respect of some brands. The most reliable brands do not get 
beyond 5ls. per ton. Northampton pig iron,more than any 
any other, is, however, of course subject to these sudden fluctua. 
tions. Black Country smelters still ask 50s. for common forge 
iron, and 52s, 6d. for part-mine. Best Staffordshire irons are ; 

-All-mine forge, 85s. to 90s. per ton ; hot-air foundry, 92s. tid.; 
and cold blast iron, 1245s. per ton. Derbyshire forge iron is 
5ls. to 52s., and North Staffordshire forge, 55s. to 56s., with 
64s, for best North Staffordshire. 


Steel Trade. 

The rolled steel trade rules dull, though the require- 
ments of railway rolling stock makers and constructional 
engineers are on a considerable scale. The continued pressure 
of work, too, in these and some few of the other heavy steel- 
consuming industries of the district makes it evident that 
there will be a fair balance of trade to carry into 1914 so far 
as they are concerned. Prices are unchanged from those given 
last week, viz., £6 5s. for angles, and £6 15s. for joists. Kaw 
steel biHets are £4 15s. for Bessemer and £4 17s. tid. to £5 for 
Siemens sorts. 


New Railway Carriage Work. 

It is gratifying to our local railway carriage builders’ pride 
that the motor coaches which are to be used by the London 
and North-Western Railway on those portions of its London 
system that are to be electrified are being manufactured at 
Birmingham. The carriages will be of the centre corridor type. 
with end doors, and through communication between the 
coaches. 


Birmingham Engineering Trades. 

It is reported by the Board of Trade that the rate oi 
unemployment amongst engineers in the Birmingham, Wolver- 
hampton and Coventry district at the end of last month was 
1.9 per cent., the same as at the end of October, and comparing 
with 1.2 per cent, at the end of November last year. 


Birmingham’s Welsh Water Scheme Extension. 

Mr. R. C. Maxwell, one of the Local Government Board 
inspectors, has been sitting in Birmingham to inquire into 
fresh statutory requirements under the Welsh water scheme, 
and was informed that more capital expenditure would be 
needed in the near future. It was difficult, the Town Clerk 
said, to determine when the third or fourth pipe lines would 
have to be laid. The Water Committee was taking the best 
advice at the present time,and would put off the evil day a- 
long as possible. But in the nature of things the city could not 
be left without water; therefore it behoved the Corporation 
to be in a parliamentary position to lay the third pipe so soon 
as it might find it necessary. Last year on more than one 
occasion the distribution of water exceeded the quantity received 
over the aqueduct from Wales, and that satisfied the Committee 
that before very long the aqueduct must be increased. The 
yield from Wales at the present time was 24 million gallons per 
day. 


New Electricity Scheme. 

A new electric generating scheme has become a 
necessity for the town of Walsall, and it is thought in some 
quarters that the cost of the conversion of the present work-. 
which have been condemned, into an up-to-date plant will he 
some £70,000. At present new works are proposed to cost onl) 
£45,000 or £50,000, but it is regarded as certain that addition- 
will be required later. A scheme has been prepared for the 
Corporation by Mr. E. M. Lacy, consulting engineer, who was 
called in to advise the Council some while ago. An entirely 
new generating station on a new site is proposed, and the new 
plant will enable current to be generated much more cheap!y, 
and present complaints respecting excessive charges for power 
purposes will be obviated. 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Tuesday. 
A Glance Backwards. 

THE holiday feeling is already making itself felt in this 
centre and the attendance on the Iron Exchange to-day appeared 
to confirm this. Pig iron closed steady, and it is expected that 
there will be a much wanted improvement during the opening 
of the coming year. ‘There was a quiet feeling in other depart- 
ments and English tin ingots showed a slight reduction. The 
year 1913, whilst being an eventful one, has also been extremely 
disappointing. Prices in all departments have fluctuated 
greatly, but the trend of these may be better understood by a 
comparison of the opening and closing figures, which are as 
follows :—Lincolnshire No. 3 foundry, opening, 76s. 6d. to 77s.; 
closing, 56s, 9d.; Staffordshire, opening, 74s, 6d. to 75s.; closing, 
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563. 6d. to 57s; Derbyshire, opening, 75s. to 75s. 6d.; closing, 
57s. to 57s. 3d.; Northamptonshire, opening, 74s. to 75s.; 
closing, 58s. 9d.; Middlesbrough, open brands, opening, 77s. 4d. 
to 77s. 10d.; closing, 59s. 6d. to 60s.; Scotch, closing nominal ; 
Gartsherrie, opening, 82s. 6d.; closing, 71s.; Glengarnock, 
opening, 81s. 6d.; closing, 69s.; Eglinton, opening, 80s. 6d. to 
gis. 6d.; closing, 70s.; Summerlee, opening, 81s.; closing, 69s.; 
delivered Manchester. West Coast hematite, opening, 865s.; 
closing, 64s. 6d. to 65s. f.0.t.; East Coast ditto, closing, 61s. to 
éls. 6d. f.o.t. Finished iron: Bars, opening, £8 lds. to £9; 
closing, £7 5s.; hoops, opening, £8 12s. 6d.; closing, £7 17s. 6d. 
to £8; sheets, opening, £9 7s. 6d.; closing, £8 12s. 6d. Steel : 
Bars, opening, £8 10s. to £8 12s, 6d.; closing, £6 12s. 6d.; Lanca- 
shire hoops, opening, £8 15s.; closing, £7 15s. to £8; Stafford- 
shire ditto, opening, £8 10s, io £8 15s.; closing, £8 5s. to £8 7s. 6d.; 
sheets, unchanged, £9 to £9 5s.; boiler plates, opening, £9 7s, 6d. 
to £9 12s. 6d.; closing, about £7 15s.; plates for tank, girder, and 
bridge work, £8 10s. to £8 12s, 6d.; closing, £6 12s. 6d. to £6 15s. 
English billets, opening, £6 12s. 6d. to £6 17s. 6d.; closing, 
¢5 10s. to £5 15s.; foreign ditto, opening, £5 17s. 6d. to £6; 
closing, £4 7s. 6d. to £4 10s.; cold-drawn steel, opening, £10 10s. 
to £10 15s.; closing, £10. Copper: Sheets, strips, &c., opening, 
493; closing, £82; tough ingot, opening, £82 to £82 10s.; 
closing, £69 ; best selected, opening, £82 5s. to £82 15s.; closing, 
£70 10s. per ton ; copper tubes, opening, 114d.; closing, 10}d.; 
brazed brass tubes, opening, 94d.; closing, 94d.; condenser 
tubes, opening, Ll4d.; closing, 9$d.; rolled brass, opening, 8}d.; 
closing, 74d.; brass turning rods, opening, 8d. to 84d.; closing, 
éjd.; brass wire, opening, 8$d.; closing, 7jd.; yellow metal, 
opening, 7d. to 7$d.; closing, 7{d. per pound. Sheet lead, 
opening, £22 to £22 10s.; closing, £23 10s. per ton. English 
tin ingots, opening, £233; closing, £175 per ton. 


The Lancashire Coal Trade. 

Owing to the absence of labour troubles such as were 
experienced last year the coal trade generally has had a fairly 
prosperous time. The Eight Hours Act and the question of 
non-union labour in collieries have caused some anxiety, but 
these obstacles have been practically surmounted, and it would 
appear that minimum wages for surfacemen, now in process of 
negotiation, will not lead to a strike. We give below the 
closing quotations of the year, both for ordinary coal at the pit 
and for shipping and bunkering purposes. Quotations :—Best 
Lancashire house coal, 17s. . to 18s. 10d.; good medium, 
Its, 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, 11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at 
the pit. Shipping coal quotations: Lancashire steam coal, 
13s. 6d, to 14s, 6d.; Staffordshire ditto, 14s. to 15s.; Yorkshire 
hards, 14s. 6d. to 15s. 6d.; washed nuts, 13s. 6d. to 14s. 6d.: 
washed smalls, Ils. 9d. to 12s. 9d.; Derbyshire screened steam, 
13s. 6d. to 14s, 6d.; common bunkers, 13s. to 148.; Lancashire 
best house coal, 17s. to 19s.; good ditto, 15s. to 16s.; Yorkshire 
house coal, 16s, 6d. to 19s. 6d.; Derbyshire, 16s. to 18s. 6d.; 
domestic fuel, 148. 9d. to 16s. 6d. per ton, all f.o.b. Partington. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 

There is rather a stronger feeling in the hematite pig 
iron market. A better demand has sprung up for iron, and 
more business is being done. The transactions are for prompt 
deliveries of iron, there being little disposition either for buyers 
to book ahead or for makers to sell owing to a belief that the 
bottom has been seen of the quietness that has been noticeable 
forfsome time past. Prices have improved and makers are 
now quoting 67s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron, Warrants are at 61s. per ton, but no business 
is being done in them. Warrant stores represent just over 
9000 tons. A little less iron will be required on local account 
owing to the holidays, which are being observed by steel makers 
and the iron will be used elsewhere. Prospects for the new year 
are brighter and a bigger trade is looked for. 


Iron Ore. 

The iron ore trade is for the most part busily employed, 
but in some parts of the district the demand has eased off 
somewhat. Prices are unchanged, with good average sorts of 
ore at 15s., and the best Hodbarrow ores fetch 21s. per ton net 
cash, A steady improvement in the output of ore is noted from 
the mines at Newton, near Furness Abbey. Foreign ores are 
being imported steadily into Barrow and other West Coast ports. 
This ore is quoted at 16s. to 17s. per ton delivered. A cargo of 
Irish ore was landed at Barrow last week for local use. 


Steel. 

In the steel trade the Christmas holidays mean a 
temporary closing down of the whole of the mills for a few days 
both at Barrow and at Workington. At both works some 
fairly large orders are still held in some of the departments. 
Rails are being sent away coastwise to Liverpool for re-shipment 
overseas. The general demand for steel is fairly well main- 
tained, but in some branches there is room for much improve- 
ment. Rails are at last week’s reduced rates of £6 2s. 6d. to 
{6 5s. for heavy sections. Little is on offer in light or colliery 
sections. For steel shipbuilding material there is a good 
steady demand, and prospects of its maintenance are bright. 
Ship plates are at £6 10s. per ton and boiler plates run a pound 
more. Nothing is yet being done in tin bars or steel billets. 
Hoops represent a fair business at £8 5s. per ton. 


Shipbuilding and Engineering. 
There is a good programme of work in these trades. 
Only a few days’ stoppage is taking place for the holidays. 


Fuel. 
. There is a good demand for coal, with steam sorts at 
15s. 6d. to 18s, per ton, and East Coast coke is in strong demand 
at 22s, 6d. to 23s. 6d. per ton delivered. 





Shipping. 

_ , The shipping trade is fairly well employed. A cargo 
of pig iron was last week sent from Barrow to Antwerp—not 
& common occurrence in these days. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A Holiday Spirit. 
; THE only outstanding feature of the iron and steel 
industry in the district this week has been the preparation 
made for clearing off as much work as possible belose closing 
down for the Christmas and New Year holidays. In some cases 
these will run to as much as a fortnight, though in the majority 
for much shorter periods. Bar iron makers may be rather glad 
of the respite, for business has been exceedingly quiet with 
them for some time, many works only running half the week. 
Generally speaking, however, the interruption will be rather 
begrudged, because after the reaction which was so seriously 
threatened a few weeks ago, there is a natural anxiety to keep 
well abreast of the steady flow of orders which is now being 
booked, Besides, there are contracts to win back which were 
lost, at least temporarily, to Sheffield during the recent moulders’ 
strike. Buying of pig iron had practically ceased for the year 
last week, but makers have the satisfaction of knowing that for 
the first time for months markets are showing a firmness which 
encourages them in the belief that it has come to stay. Con- 
sumers, too, are taking that view, for they are quite in the 
buying mood, and are expected to resume operations when 





business opens seriously for the new year. Even West Coast 
hematite, which was something of a laggard in the general 
improvement, shows signs of firming up, and it is believed that 
buyers will become anxious to renew contracts before prices 
rise appreciably, although East Coast has already done so for 
forward business, 


The Past Year. 

Looking backward, one is bound to say that, taken 
all round, the year just closing has been a remarkable period 
for Sheffield trade. Not only has about the highest point of 
a been touched, but that prosperity has been shared 
»y practically every firm and every trade. To such an extent 
was this the case in the first half of the year that the ordinary 
efforts to secure business were generally relaxed. Orders 
poured in and works became completely clogged up, hampering 
operations. The latter half of the year, however, saw a change. 
Business fell away in patches; order books, although in many 
cases comfortably filled, were no longer crowded, and the 
high level of prices maintained for so long by pig iron makers 
began to crumble. Consumers, who had already become shy 
of forward business, settled down to a consistent hand-to- 
mouth policy, refusing to renew contracts as they expired. The 
drop in prices was something like 20s. a ton, but as the end of 
the year approached and the feared reaction in Sheffield trade 
passed away, the pig iron market began to firm up again, and 
in the belief that the bottom figures had been touched, con- 
sumers who had been holding aloof resumed negotiations for 
forward business. This is the position as the last days of the 
year run out, and prospects for 1914 are generally believed to 
be quite good. 


Bars and Billets. 

Bar iron makers have suffered very much through the 
slump in railway wagon building. This was brought about 
principally as a result of the railway companies’ stricter 
demurrage regulations, which came into force in March, and 
released in the aggregate thousands of wagons which had become 
more or less monopolised on the sidings of private firms. As 
a set off, colonial and foreign railway projects stimulated the 
railway iron and steel market, but iron makers have, neverthe- 
less, in some instances been working only three days a week 
for some time. Billets have also run into foul weather. The 
basic makes have suffered very severely through continental 
competition, for when trade slackened in Belgium and Germany 
billet makers poured their surplus output into this country at 
£4 10s. per ton—30s. per ton below Sheffield quotations. These 
billets were a good deal less finished than the local makes, but 
they were found to answer the purpose and were largely bought. 
Although not from the same cause, acid billets also suffered 
a slump. In this case consumers were holding aloof, and when 
they were compelled to come into the market, keen competition 
for the business was experienced from different parts of the 
country, and underselling resulted. Billets are now moving 
a little more freely, but bar iron still lags a long way behind. 


Armaments. 

The one branch which has kept consistently busy is 
armaments. It has been a wonderful year for armour plate and 
other forgings and ship castings, for guns of the biggest calibre, 
and for the enormous amount of naval and army shell turned 
out. The latter, at times, has been so pushed forward as to 
suggest some serious reason for the hurry, and such suggestions 
have been made. This class of work has been principally for 
the British Admiralty, but vast tonnages have been turned out 
for several other Powers. The new year bids fair easily to beat 
the record of 1913. 


Fuel. 

Regarding coal, for almost all descriptions the demand 
continues on a large scale, the pressure to get supplies in before 
the holiday break having been very considerable. Most of the 
pits will be shut down for the better part of a week probably. 
Steams are in a very firm position, and considering the time of 
the year shipments are keeping up wonderfully well. Slacks 
are no longer a drug on the market, and no stocks of any dimen- 
sions have been accumulated at collieries. Quotations are 
unchanged from a week ago, but, if anything, they are firmer. 
The dispute between the South Yorkshire Steam Coalowners’ 
Association and the Humber trawler owners is still at the dead- 
lock stage —or was so at the time of writing. It seems to have 
been rather premature to state that the trawler owners had 
abandoned South Yorkshire pits in favour of Northern ports. 
So far as trawlers fishing Icelandic waters and the White Sea 
are concerned, several of these have been sent to coal at Blyth, 
and reports are current of some South Yorkshire pits having 
undercut the Association pits, but the fact is the whole matter 
is still in dispute, and may yet be settled in favour of the pits, 
which have had the contracts for many years. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

As is usual at this period of the year, quite a holiday 
feeling prevails, with the result that business is on a very limited 
scale. ‘The market is certainly firmer than it has been for some 
months, and the way in which prices are being maintesined is 
regarded with much favour by the trade, for it is believed to 
indicate that the next defined movement will be in an upward 
direction. An opinion now prevails that production has. been 
reduced quite as much as is necessary, and with the blowing 
out of a furnace at the Thornaby Ironworks the restriction 
will probably cease. Makers of all descriptions of pig iron are 
taking a firm stand, and some of them are not at all keen to 
commit themselves ahead at the prices obtainable, believing 
that they will do better by holding off for a while. Current 
quotations, however, are not profitable to producers, but relief 
is looked for in the new year by reduction in cost of raw material. 
The most gratifying feature of the market, as indicating a feeling 
of confidence in the future, is the fact that customers are pre- 
pared to pay more for forward than for early delivery of pig iron. 
The general market quotation for No. 3 G.M.B. Cleveland pig 
is 50s. 6d. f.o.b., whilst No. 1 is 53s., No. 4 foundry 50s., No. 4 
forge 49s. 9d.. and mottled and white iron each 49s. 3d., all for 
early delivery, about sixpence more being quoted on forward 
account. 


Hematite Pig Iron. 

Business shows considerable improvement in the East 
Coast hematite iron trade. Prices are firm, and, as the worst 
has apparently been experienced, consumers are hastening to 
place orders for forward delivery, and are no longer confining 
their purchases to what is required for early delivery. Inquiries 
are somewhat numerous, especially from Sheffield, and on 
export account there is a fairly good demand. The statistical 
position assists in oe the market. Makers have 
no stocks, and since the blowing out of some of the furnaces the 
supply has just been about equal to the requirements. The 
market is firm, and neither makers nor merchants will now 
accept less than 61s. 6d. per ton for early delivery of mixed 
numbers, while 62s. is the minimum quotation on forward 
account. 


Iron-making Materials. 
Some substantial inquiries are in the market for 
foreign ore, but so far as can be ascertained no actual business 





has yet been done, the difficulty being the settlement of terms. 
It is stated that consumers are prepared to place contracts on 
the basis of 18s. 3d. for Rubio ore of 5 per cent. quality, ex-ship 
Tees. Merchants, howeve?, will not entertain such offers and 
still adhere to their quotation of 19s. Coke is, if anything, more 
searce, and high prices have to he paid by those compelled 
to purchase. Average blast furnace kinds are put at 19s., 
delivered at the works. 


Manufactured Iron and Steel. 

There is little change of moment to note in the con- 
dition of the manufactured iron and steel trades. The works 
are actively employed, and a good output of all descriptions of 
finished material is being maintained. Manufacturers report 
a quiet demand just now, but they take a hopeful view of the 
outlook, believing that a great deal of work will be released 
in the very near future. It is time the home railways were 
placing orders now for their 1914 requirements, and it can 
hardly be long before something is heard on this account. 
The demand for shipbuilding material shows signs of expansion, 
the inquiries being numerous and promising. The quotations 
all round are maintained. Common iron bars are £7 10s.; 
best bars, £7 17s. 6d.; best best bars, £8 5s.; packing iron, £6: 
iron ship plates, £6 15s.; iron ship angles, £7 10s.; iron ship 
rivets, £8 10s.; iron girder plates, £7 5s.; steel bars, basic. 
£6 15s.; steel bars, Siemens, £6 15s.; steel ship plates, £6 10s.; 
steel joists, £6 12s. 6d.; steel hoops, £7; steel strip, £6 15s.: 
steel ship angles, £6 10s.; steel boiler plates, £7 15s.; steel 
sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.—all less 
the customary 2} per cent. Cast iron columns, plain, £7 7s. 6d.: 
east iron railway chairs, £4 5s.; light iron rails, £7; heavy 
steel rails, £6 10s.; steel railway sleepers, £7 5s.—all net ai 
works. The price of galvanised sheets is in the neighbourhood 
of £11 5s. per ton, less the usual 4 per cent. 


A Year’s Shipbuilding. 

The prosperous state of the shipbuilding industry on the 
North-East Coast is reflected in the returns for the past year. 
The production on the Tyne has beaten all records. The 
returns of the twelve shipbuilders show that exactly 100 vessels, 
of 441,826 total tons, were launched, as compared with 93 
vessels and 397,791 tons in 1912, an increase of 7 vessels and 
44,035 tons. The previous best year in the industry on the river 
was 1911, when 123 vessels of 436,466 tons, were put into 
the water, so that the record on that occasion is eclipsed by 
the output in 1913 by 5360 tons. Only once before 1911 had 
the total tonnage exceedeil 400,000 tons, and that was in 1906, 
when the production totalled 418,571 tons, and included the 
big Cunarder Mauretania. Shipbuilding on the Wear, as on 
the Tyne, has been very brisk during the current year. The 
completed returns of work done show that 79 vessels of 355,627 
tons were launched, as compared with 82 vessels and 347,515 
tons in 1912, a decrease of three vessels, but an increase of 8112 
tons. On the Tees nine fewer vessels were launched this year, 
but the total tonnage has advanced to 181,466 tons, as com- 
pared with 165,090 tons in 1912, an increase of 16,376 tons. 
One of the largest returns of the year is that of W. Gray and Co.., 
West Hartlepool, who have launched 18 vessels of 97,100 tons, 
as compared with 20 vessels of 90,272 tons in the previous 
year. Swan, Hunter and Wigham Richardson, Limited, 
with 22 vessels, head the list, and will probably have the largest 
output of’any7firm in"the world. 


New Shipbuilding Orders. 

The great volume of work at present in progress on 
the river Tyne is to be considerably increased next year. Swan. 
Hunter and Wigham Richardson, Limited, have secured a 
provisional order for an intermediate passenger steamer for 
the Cunard Company. The vessel is to be engaged in the 
Canadian trade. It will be about 520ft. long, and will be 
specially designed for second and third-class passengers. The 
contract for the engines has been placed with the Wallsend 
Slipway and Engineering Company. This vessel will be the 
seventh ship that Swan, Hunter and Wigham Richardson 
have built and the Slipway Company has engined for the Cunard 
Company. The new order will appreciably supplement the 
work in hand at Wallsend for next year. In addition to the 
Cunard contract, it is understood that the firm has booked an 
order for a very large passenger steamer for Italian owners, 
and that the propelling machinery, as in the case of the new 
Cunarder, will be supplied by the Wallsend Slipway Company. 
The vessel, it is"stated, will_be“about 600ft. long. 


Coal and Coke. 

A firm tone still characterises the fuel trade. With 
collieries well booked up prospects are bright. Some con- 
sumers complain that supplies of fuel are inadequate, and they 
are pressing for delivery. The Durham market has developed 
considerable strength, and those requiring best gas coals have 
to pay lds. 6d., whilst second qualities are quoted at 13s. 43d. 
to 14s. 6d. There is much activity in bunker coal. Substantiai 
inquiries are to hand from the owners of Hull trawlers, who, 
it is stated, are refusing to pay the high prices quoted by the 
South Yorkshire collieries. Ordinary Durham bunkers run 
from 13s. 6d. to 14s. f.o.b., best kinds are in the neighbourhood 
of 15s., and up to 16s. is named for specials. Coking coal is 
well taken up. Smalls run from 12s. 6d. to 13s., and coking 
unscreened 12s. 9d. to 14s. 3d. Coke is very scarce and dear. 
Local consumption is heavy, and the general quotation for 
furnace kinds is 19s. Foundry coke for shipment varies a good 
deal in price from 20s. to 24s. being named, while gas coke runs 
from 17s. to 18s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

30SINESS on the Glasgow pig iron warrant market 
has again been quiet. the turnover for the week amounting to 
only 12,000 tons. There has been some buying on German 
account, but it is difficult to believe that the iron is really wanted 
for shipment in view of the unsatisfactory reports from the 
Continent. The market closed fairly firm at 50s. per ton cash, 
50s. 3d. one month, and 50s. 8d. three months. 


Pig Iron. 

It has been reported that some fairly good deliveries 
of ordinary qualities are being made by the Scotch pig iron 
makers. Consumers generally, however, continue to. buy on 
a hand-to-mouth principle, while the demand for export is also 
disappointing. The import of pig iron into Grangemouth 
from Middlesbrough and district during the week amounted 
to 11,353 tons, being an increase of 5899 tons compared with the 
same week last year. The number of furnaces in blast in Scot- 
land is now seventy-three, compared with seventy-six in the 
preceding week and ninety in the corresponding week of last 
year, and of the total thirty-one are producing ordinary, thirty- 
eight hematite, and four basic iron, compared with thirty-six, 
forty-nine, and five respectively in December, 1912. 


Prices of Scotch Makers’ Iron. ; 

There is no change in the Scotch makers’ prices since 
last week. Monkland is quoted f.a.s. at Glasgow, No. 1, 63s. fid.; 
No. 3, 62s.; Govan, No. 1, 62s. 6d.; No. 3, 61s.; Carnbroe, 
No. 1, 68s. 6d.; No. 3, 64s. 6d.; Clyde, No. 1, 69s. 6d.; No. 3, 
64s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, Nos. I, 
70s.; Nos. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 71s.; 
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No. 3, 66s.; Eglinton, at Ardrossan or Troon, No. 1, 64s.; No. 3, 
63s.; Dalmellington, at Ayr, No. 1, 65s. 6d.; No. 3, 63s. 6d.; 
Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at Grange- 
mouth, No. 1, 7ls.; No. 3, 66s. per ton. Scotch hematite is 
quoted 63s. 6d. per ton for delivery at the West of Scotland 
steel works. “' 


Finished Steel. 

No change of note falls to be reported regarding the 
position of the steel trade. There has been a little more business 
passing in the home market, but steel plate makers are little 
better employed owing to the continued scarcity of specifica- 
tions. The demand for export material is still very restricted. 
A better feeling exists in the trade, however, and it is confidently 
anticipated that the turn of the year will mark a general improve- 
ment. 


Finished Iron. 

The finished iron trade on the whole shows little altera- 
tion, but business in one or two departments is a trifle brisker, 
and there are signs of an increasing trade in the beginning of the 
new year. In the galvanised and black sheet trades inquiries 
have been on the increase, and although the immediate business 
transacted has not been of great proportions the outlook is 
decidedly encouraging, and makers tor the most part are com- 
paratively well employed. The malleable iron trade continues 
in a depressing condition. Local makers are still severely 
handicapped in their efforts to secure fresh business by the 
importation of bars, hoops, and strips from abroad. Prices 
are still based on £6 17s. 6d. per ton, less 5 per cent. for home 
delivery and £6 7s. 6d. net f.o.b. Glasgow for export. 


Scotch Coal Trade. 

The activity which has characterised the Scotch coal 
trade in the past few weeks gives ample evidence of being con- 
tinued and a strong finish to a prosperous year is promised. The 
trade is very busy in all departments, but the present strong 
position is largely due to the large increase in the shipping 
department, in which the returns are over 800,000 tons in 
excess of last year. Ells, splint, and navigations are all heavily 
booked, the better qualities being unobtainable for immediate 
delivery and prices are very firm. In smalls, treble nuts are in 
better demand, while doubles and singles are very scarce and 
shipments are difficult to arrange. Collieries generally are 
exceptionally busy and some classes of coal are booked well 
into January, and a full start is likely to be made immediately 
after the holidays. Fl coal is quoted f.o.b. at Glasgow 13s. 9d. 
to I4s.; splint, 13s. 9d. to 17s.; navigations, 15s. to 16s. 9d.; 
steams, 13s. to I4s.; trebles, 12s. 9d. to 13s.; doubles, 12s. 3d. 
to 12s, 6d.; and singles, 11s. per ton. 
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WAI.ES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Activity during the past few days has been chiefly 
concerned with getting boats away before the holidays rather 
than with arranging fresh business. The attendance on the 
Exchange has been smaller than usual, and signs of the approach- 
ing vacation have been general. The majority of collieries 
have been well booked up, while the docks have experienced 
heavy pressure. In some case collieries have got into difficulties 
owing to tonnage being delayed or a loading berth not being 
available, and have at times shown a readiness to drop their 
prices for immediate loading, but otherwise there has not been 
any material alteration in the market. Very few dealings have, 
as a matter of fact, taken place, as most buyers had arranged 
for their supplies for loading before the holidays and imme- 
diately afterwards. But for beyond that very little has been 
done, buyers preferring to wait until the resumption of business 
after Christmas before committing themselves to any fresh 
purchases. Colliery salesmen are very optimistic regarding 
the market in January, and are quoting current figures for 
loading next month, but middlemen do not quite share their 
views, and are rather discounting the present prices. However, 
collieries are very well sold, and it would not be surprising if 
the pressure after Christmas is heavier than before, as this has 
been experienced in previous years. Admiralty coals have shown 
some unevenness, but Monmouthshires have ruled firm. Small 
coals, particularly bunker sorts, have well upheld values. 
Cargo sorts were at the end of last week easy, but they have 
recovered. Patent fuel is a very strong section, makers being 
full up for this month and next and unable to accept fresh 
business. Pitwood easy, supplies being fairly good, but demand 
quiet. 


Quotations. 

Approximate prices are as follows:—Steam coal: 
Best Admiralty large, 20s. 9d. to 21s. 6d.; best seconds, 19s. 6d. 
to 20s. 3d.; seconds, 19s. to 19s. 3d.; ordinaries, 18s. 6d. to 19s.; 
best drys, 19s. 6d. to 20s.; ordinary drys, 18s. 3d. to 18s. 9d.; 
best bunker smalls, lls. to lls. 3d.; best ordinaries, 10s. to 
10s. 6d.; cargo smalls, 7s. 6d. to 8s.; inferiors, 6s. 3d. to 7s. 3d.; 
washed smalls, lls. to 12s.; best Monmouthshire black vein 
large, 18s. 6d. to 19s.; ordinary Western Valleys, 17s. 3d. to 
17s. 9d.; best Eastern Valleys, 16s. 6d. to 17s.; seconds, Eastern 
Valleys, 15s. 9d. to 16s. 3d. Bituminous coal: Best house- 
holds, 19s, to 20s.; good households, 17s. to 19s.; No. 3 Rhondda 
large, 18s. to 18s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda 
large, 14s. 6d. to 15s. 6d.; through, 11s. to 12s.; smalls, 8s. 6d. 
to 9s.; best washed nuts, 16s. 3d. to 16s. 9d.; seconds, 14s. 9d. 
to 15s. 3d.; best washed peas, 14s. to 14s. 6d.; seconds, 13s. 3d. 
to 13s. 6d. Patent fuel, 21s. to 22s. 6d. Coke: Special 
foundry, 27s. to 29s.; good foundry, 23s. to 25s. 6d.; furnace, 
20s. to 22s. Pitwood, ex-ship, 20s. 9d. to 21s, 


Newport (Mon.). 

Operations in Monmouthshire coals have been very 
restricted, partly owing to the fact that arrangements have been 
completed by buyers for loading prior to and immediately after 
the holidays, and also to the fact that collieries are so heavily 
committed that they have had no free coal to offer. _Monmouth- 
shire large coals have, in fact, been a relatively stronger market 
than any other coals for the past few weeks, and values have 
been of a more or iess nominal character. Small coals have to 
some extent also recovered from their weakness of a week ago. 
For forward loading, colliery salesmen, being well booked up, 
are in many instances withholding quotations, while others 
are adhering to top values. Prices are as follows :—Steam ccal : 
Best Newport black vein large, 18s. 6d. to 18s. 9d.; Western 
Valleys, 17s. 6d. to 17s. 9d.; Eastern Valleys, 16s. 6d. to 17s.; 
other sorts, 16s. 3d. to 16s. 6d.; best smalls, 8s. 6d. to 9s.; 
seconds, 8s, to 8s. 3d. Bituminous coal: Best house, 18s. to 
19s.; seconds, 17s. to 18s. Patent fuel, 19s. to 20s. Pitwood, 
ex-ship, 21s, to 21s. 6d. 


Swansea. 

The anthracite coal market has displayed a very firm 
tone, quotations for Swansea Valley and red vein large being 
strong. Machine-made nuts and cobbles have improved in 
value, while the inquiry for both rubbly culm and duff has been 
better. The demand for steam coal descriptions has been 
active, and under the pressure for early supplies prices have 
advanced. Approximate values :—Anthracite: Best malting 
large, 21s. 6d. to 23s. 6d. net ; second malting large, 20s. to 
2s. 6d. net; big vein large, 18s. to 19s., less 24 per cent.; red 
vein large, 15s. to 16s., less 24 per cent.; machine-made cobbles, 





21s. 6d. to 24s. net; Paris nuts, 23s. 6d. to 26s. net; French 
nuts, 23s. 6d. to 26s. net ; German nuts, 23s. to 26s. net ; beans, 
17s. 6d. to 19s. 6d. net ; machine-made large peas, 13s. 3d. to 
14s. net ; rubbly culm, 5s. 6d. to 6s., less 24 per cent.; duff, 
3s. 6d. to 3s, 9d. net. Steam coal: Best large, 19s. 6d. to 
21s. 6d., less 24 per cent.; seconds, 14s. 9d. to 15s, 9d., less 24 per 
cent.; bunkers, 12s. 9d. to 14s, 6d., less 24 per cent.; smalls, 
7s. to 8s., less 24 per cent. Bituminous coal: No. 3 Rhondda 
large, 17s. 6d. to 18s., less 2} per cent.; through and through, 
13s. 9d. to 14s. 6d., less 24 per cent.; smalls, 10s. 3d. to 11s. § 
less 2} per cent. Patent fuel, 17s. 3d. to 17s. 9d., less 24 per 
cent. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

LarcE sales have been rather an exception during 
this and the last week, consumers having already covered their 
requirements for the first quarter of next year. Quotations 
have been pretty well maintained. In the manufactured iron 
industry employment is likely to be satisfactory during the 
next quarter, demand being lively and improving. November 
deliveries in semi-finished steel show a decrease compared with 
those of the month before, as may be seen from the following 
figures. Total deliveries of the Stee] Convention in November, 
1913, were 462;195 t., compared with 524,891 t. in October, 
1913, and 492,647 t. in November, 1912; of the above-named 
quantity, 147,194 t. were semi-finished steel, compared with 
157,607 t. in October, 1913, and 148,150 t. in November, 1912 ; 
railway material, 211,321 t., compared with 239,405 t. and 
200.437 t.; sectional iron, 103,608 t., compared with 127,879 t. 
and 144,060 t. Both for semi-finished steel and for sectional 
iron prices have not changed for sales in the first quarter, to 
the disappointment of consumers, who expected the rates for 
semi-finished steel to decrease, as they are rather too high 
compared with the prices of plates and bars. Quietness prevails 
in the semi-finished steel trade, and consumers of sectional iron 
show a marked disinclination to purchase largely. Rails and 
railway materia! are in good request. the remaining contracts 
for the State Railways for 1914 having recently been placed, 
and some pretty heavy export orders can be secured. Bars 
and sheets are comparatively quiet at stiff rates, but the mills 
are reported in regular occupation. The average price for 
bars is M.96 to M.97.50 p.t., with 1} per cent. discount for West- 
phalia, while for export M.93 p.t. f.o.b. Antwerp is quoted. 
Increasing employment is stated to prevail in sheets, prices 
tending upwares. Best qualities realise M.117 to M.120 p.t., 
inferior sorts M.115 to M.116 p.t. Heavy plates are known to 
have been sold at M.102, and activity is rather moderate, in 
spite of some old contracts for shipbuilding requirements which 
are under execution. A fair amount of fresh work is available 
in hoops, while the wire and wire nail department lacks strength, 
and prices yield no profit. Regarding raw material, a decreasing 
tone has been felt in pig iron for some weeks past, and little 
is being bought at present, consumers showing disappointment 
at the high prices they have to pay. Foundry pig, for instance, 
is sold at M.79 p.t. for home consumption, while only M.66 p.t. 
is quoted for foreign deliveries. The blast furnace works in 
the Siegerland have been in moderate activity, and reductions 
in output are contemplated. A most unfavourable condition 
prevails in the scrap iron business; offers are plentiful, and 
prices have been steadily going down since last quarter. 


The Silesian Iron Market. 

Although more life is reported from some branches 
of the iron and steel trade, the general condition still remains 
somewhat dull, and an all-round improvement is not expected 
till early spring. Until now a good deal of firmness has been 
noticeable in pig iron, but fresh work is being given out re- 
luctantly. Stocks are low, however. The production in semi- 
finished steel has decreased. Girders lack animation, the reduced 
rates having certainly not improved inquiry. Railway material 
is in good demand, while the business in bars again shows the 
want of animation so long complained of. Rather depressing 
accounts are given of the sheet trade, prices being very low 
in consequence of keen competition. Plates, on the other 
hand, are tolerahly stiff in price, and in good request on home 
and foreign account. A poor condition is reported from the 
pipe industry. 


List Quotations. 

The following are the latest list prices, per ton free at 
works :—Raw spathose iron ore, M.12.69; roasted ditto, 
M.16 p.t.: Nassau red iron ore, 50 per cent. contents, M.14 p.t., 
net at mines: spiegeleisen, 10 to 12 per cent. crades, M.82 ; 
white forge pig, Siegerland and Rhenish-Westphalian brands, 
M.69; iron for steel making, free Siererland, M.72 to M.73; 
the same, free Rheinland-Westnhalia, M.74 to M.75; German 
Bessemer, M.81.50: Luxemburg foundry pig, No. 2. free 
Iuxemburg, M.63 to M.65: German foundry pig. No. 1, 
M.77.50: No. 3, M.74.50:; German hematite. M.81.50; good 
merchant bars. common quality. M.97 to M.100; basie hoops. 
M.115 to M.120; heavy steel plates, M.102 to M.105; steel 
nlates for boiler-making purposes, M.112 to M.115: sheets, 
M.117.50 to M.122.50; drawn iron or steel wire, M.117.50. 


The German Coal Market. 

Rhenish-Westphalian and Silesian coal is in excellent 
request, the demand for house fuel having strongly increased 
during this and the last week, owing to the sharp frosts. Rates 
are exceedingly stiff. 


Austria-Hungary. 

The market for iron and steel has maintained a pretty 
healthy tone, although few transactions of any importance can 
be recorded, the want of enterprising spirit still prevailing in 
most departments. Current quotations are :—Witkowitz 
foundry pig, No. 1, 105 crowns p.t.; the same, No. 3, 103 crowns 
p.t.: hematite, No. 1, 119 crowns p.t.; the same, No. 3, 117 
crowns p.t.; white forge pig. 120 crowns p.t.; spiegeleisen, 
10 to 12 per cent. M.. 160 crowns; basic, 120 crowns ; ferro- 
manganese, 300 to 320 crowns p.t.; Styrian and Bohemian 
bars, 222 crowns p.t.; boiler plates, 290 to 300 crowns; tank 
plates, 260 to 270 crowns p.t.: girders, 235 crowns p.t., free 
Vienna. Both engine and house fuel have been in very good 
request during the week, prices remaining firm. with here and 
there an upward tendency in the house coal trade. 


Iron and Steel in Belgium. 

For the most part the iron and allied industries are 
well occupied, although in some departments a lack of orders 
is complained of. Quotations have been well maintained for 
both raw and manufactured iron. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New Yorx, December 11th, 1913. 
Last week the railroads ordered for early construction 9125 
freight cars, 44 locomotives, 41,500 tons of steel rails, and 1960 
tons of structural steel. The previous week 112 locomotives were 
contracted for, but no cers or rails. About 60,000 tons of New 
York subway steel have been contracted for with the American 
Bridge Company and some others. The decrease in production 
in pig iron last month was 309,825 tons. Sellers refuse this 





week to accept orders for business at anything less than the 
prices now asked. More blast furnaces will blow out this month 
Only small lots of structural steel and plate are now under 
negotiation. Only small lots of sheets, bars, and tin-plate have 
been ordered. The railroads are awaiting further development 
Notwithstanding all cause for discouragement, there is a strong 
undertone of confidence. The sudden drop of from 90 per cont 
to about 50 per cent. output as compared with capacity reflects 
extreme conservatism rather than wisdom. Not enough iron 
and steel is being made to meet current consumption. Steel 
makers are watching the situation very closely. Tho big 
Fastern railway orders for about one-half million tons of rails 
may not be placed until January, This business is, howeyey 
discounted and will be welcome when it comes. Labour ts 
being discharged at furnaces and mills, and many mills are 
doing some repair work which is much needed. Contract work 
of all kinds is ke held up notwithstanding prices are at a low 
level. |The Baldwins, of Philadelphia, have booked an order fop 
thirty-five locomotives for the Atcheson, and other roads haye 
been similarly active. A goodly business has been done in stee] 
cars and more is in sight. The general situation is not encourag. 
ing saving in iron and steel, but the conditions are not reflected 
in any material decrease in railroad traffic. It is recoynisog 
that existing conditions are artificial and that normal conditions 
will enforce themselves in due time. The copper market has 
improved slightly under a European demand. Electrolytic 
sold as low down as 14} yesterday ; exports since December 
4159 tons; since January Ist, 385,853 tons. The increase 
in the supply of copper on hand since December Ist was 
15,363,047. The November production of copper was 
5,000,000 Ib. less than the previous month. Deliveries for 
November 17,500,000 Ib. less. No important sales are 
announced. The increase in stock was caused by the falling 
off in domestic consumption. The tin market is weak by 


} cents per pound. 








LAUNCHES AND TRIAL TRIPS. 


ORNA, steel screw steamer; built by Wm. Gray and (o., 
Limited ; to the order of the British India Steam Navivation 
Company, Limited, of London; dimensions, 392ft., 51ft. Gin, 
by 30ft.: to carry cargo ; engines, triple-expansion, 28in., 46in, 
and 77in. by 48in. stroke, pressure 180]b. per square inch ; 
constructed by Central Marine Engine Company, Limited ; 
a speed of 14 knots was obtained on trial trip, November 5th. 


PENISTONE, steamship; built by Craig, Taylor and (Co., 
Limited ; to the order of Messrs. C. Radcliffe and Co., of Cardiff ; 
dimensions, 382ft. by 5lft. 4}in. by 26}ft.; engines, triple. 
expansion, 26in., 42}in., 69}in. by 45in. stroke, pressure 180 Ib, 
per square inch ; constructed by Blair and Co., Limited, Stock. 
ton ; a speed of 11} knots was obtained on trial trip, November 
14th. 

WotvertTon, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Denaby Main and 
Cadeby Main Collieries, Limited, of London; dimensions, 
327ft., 52ft. by 26ft. 3in.; to carry coal ; engines, triple-expan- 
sion, 25in., 40in. and 67in. by 45in. stroke, pressure 180 Ib. per 
square inch ; constructed by Geo. Clark, Limited, Sunderland ; 
launch, November 27th. 

SINGLE-SCREW tug; built by Edward Hayes, of Stony Strat- 
ford, for use in the Indian Ocean ; dimensions, 56ft., 12ft. éin, 
by 5ft.; Hayes’ standard set of engines ; launch, recently. 








Crystat Patace ENGINeertnae Socrety.—The ‘ Wilson 
Premium ” for the best paper read before the Crystal Palace 
Engineering Society, affiliated to the Society of Engineers 
(Incorporated) during the present session, has been awarded by 
the council to Mr. R. H. Cunningham for his paper on “ Irriga- 
tion in India.”” Other papers read during the session were :— 
“ Building Construction in Egypt,” by B. Tarabulsy ; ‘ Sewage,” 
by S. Sa’eed ; “‘ Permanent Way in India,” by G. Cummaskey - 
and ‘“ Minerals,’”’ by H. J. English. The ‘‘ Premium” was 
presented to Mr. Cunningham by Alderman and Colonel Sir 
David Burnett, Bt., ex-Lord Mayor of London, on the occasion 
of the 123rd distribution of certificates of the above school on 
Friday, December 19th, at which he presided. 


Contracts.—The Hanna Steamship Company, of Cleveland, 
Ohio, has contracted with the American Shipbuilding Company 
of Cleveland, Ohio, and the Great Lakes Engineering Works, of 
Detroit, for two vessels, both to be constructed on the 
‘‘Isherwood system.”—The Edison and Swan United Electric 
Light Company, Limited, has been successful in securing the 
contract for the supply of Royal Ediswan drawn wire tungsten 
filament lamps for H.M.S. Tiger. The same company has been 
given the contract for the supply of Roval Ediswan drawn wire 
tungsten filament lamps (British) to the London County Council, 
under schedule 17.—Mitchells, Ashworth, Stansfield and Co., 
Limited, 23/24, Old Bailey, London, E.C., have received from 
Mr. John Tevick, of Birmingham, a repeat order for 39,600 
lineal feet of Mascolite P.S.P. }in. thick and 2in. wide for thirty- 
three third class bogie carriages for the Burma Railways, to 
be used for body cushion purposes. 


Forry-root Canty Launcn.—A well arranged cabin launch 
has recently been completed by John I. Thornycroft and Co., 
Limited, to the order of the Brazilian Government. The launch. 
which is to be used by the Minister of Marine in the port of Rio 
de Janeiro, is 40ft. in length by 7ft. 6in. beam, with a moulded 
depth of 3ft. 9in. The engine is of the builders “ N.” type. 
It is of 52 brake horse-power with six cylinders, which drives 
a three-bladed propeller at 1180 revolutions per minute, giving 
a speed of 153 miles per hour. A cabin is arranged amidships 
and is provided with six large bevelled glass windows, which 
may be easily removed in hot weather. The apartment is well 
ventilated by two cowls, which, by a simple tarning operation, 
create either an upward or downward draught. Electric light 
is fitted throughout the hoat, power being obtained from a 
dynamo driven off the main shaft, which also supplies current 
for a large projector over the steersman’s shelter. Accumulators 
are fitted for providing the necessary current when the engines 
are not running. Lavatory accommodation, &c., is arranged 
in the fore part of the boat, being curtained off from the engine 
space under the turtle deck. The engine is placed within easy 
access of the steersman’s seat, tlius giving single-handed control. 

INSTALLATION OF Monpd Gas Prant In AvstrraA.—In Stalil 
und Eisen, October 16th, the installation of Mond gas plant at 
the rolling mills for Mannesmann tubes of the Komotau (Austria), 
Steel Works are described. They are arranged for the recovery 
of the tar and ammonia. The gas producers are ten in number. 
and are supplied with air which has heen heated beforehand 
by means of two turbine blowers with heater and independent 
boiler. The air is mixed witha large percentage of steam. 
The gases produced by this series of gas producers are led by 4 
common pipe to ammonia saturators, to centrifugal washers, 
and to refrigerators. They deposit in these different apparatus 
and in the condenser, first the greater part of the tar. then the 
ammonia, and finally the last traces of tar. They then pass 
through a dry purifier, on leaving which they are at the ordinary 
temperature. This installation produces gas from lignite of 
inferior quality coniaining 15 to 19 per cent. of ash and” 32 
to 36 r cent. of water, which liberates on combustion 
2900 to 3100 calories per kilogramme. The gas has a calorific 
value of less than 1425 calories. The production of ammonium 
sulphate is 27.8 kilos. per ton, and each ton furnishes hesides 
about 151 kilos, of erude tar. The sulphate is of good quality 
and seldom contains more than 0.3 per cent. of free acid. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ is ated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 26, Southampton-buildings, Ch y-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentione tn the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent 
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STEAM ENGINES. 


5794. March 8th, 1913.—GoveRNoR FoR STEAM ENGINES 
AND OTHER Morors, E. E. O. Proux, 16, rue Renaudot, 
Poitiers, France. 

Vhe shaft A carried in a casing B is driven by gearing C, and 
has formed on it a quick pitched thread D. This thread is 
engaged by a nut E carrying vanes G and pressed downwards 
by a spring H. A collar J riding in a groove on the nut E is 
coupled by means of levers K L to an inlet valve M and to a 





lever N pivoted to a fixed point P. Atlow speeds the nut under 
the action of the spring H tends to screw itself on to the thread 
D, but when the speed reaches a certain limit the retarding 
effect produced by the resistance to rotation of the wings G 
unsecrews the nut and closes the valve M_proportionally.— 
December 3rd, 1913. 


INTERNAL COMBUSTION ENGINES. 


April 4th, 1913.—MusHroom Vatves ror FLUID PREs- 


7928. 
Buckingham, 159, Spon-street, 


sURE Enoaines, J. F. 
Coventry. 
This specification describes several constructions of mush- 
room valves designed in such a way that if breakage occurs 
the broken parts of the valve will not fall into the cylinder. 


N° 7928 





The various constructions covered by the invention are clearly 
illustrated in the engraving. They are all characterised by 
the presence of a small rod fitting loosely inside a blind hole 
drilled from the face of the valve up the stem. In the case of 
the first four types, the rod at one end has a small shoulder, 
and over this the metal of the valve face is spun down slightly. 
—December 3rd, 1913. 


TURBINE MACHINERY. 


26,567. November 19th, 1912.—Gas TurBINE, Brown, Boveri 
and Co., Baden, Switzerland. 
The gas turbine A drives, say, a dynamo B, and on the same 
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shaft is mounted a blower C. The turbine combustion chamber 
D is supplied with the necessary mixture from chambers E F, 


scavenging air is led to the combustion chambers H J. K is a 
play pipe containing water. The action taking place in the play 
pipe K and the chambers H J is practically that of a double- 
acting Humphrey pump, ooowiaea with a positive system of 
scavenging. On the compression stroke, say, on the right- 
hand side of the plant, combustible mixture is compressed in 
the chamber J and in the chamber E. The first-named charged 
is employed to reciprocate the column of water in the play pipe, 
and the second is led to the turbine combustion chamber D.— 
December 3rd, 1913. 





LOCOMOTIVES. 


2696. February Ist, 1913.—Exuaust Mu¥rrLeR oR SILENCER, 
The Vacuum Brake Company, Limited, 32, Queen Victoria- 
street, London, and another. 

This device is intended to muffle or silence the exhaust from 

vacuum brake ejectors, steam engines, internal combustion 
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engines, &c. It consists of a short vertical cylinder A surrounded 
by an inclined wall B, extending a little above the top edge of 
the cylinder A. The exhaust is admitted to the annular 
chamber thus formed by way of the duct C.—December 3rd, 1913. 


TRAMWAYS AND RAILWAYS. 


7780. April 2nd, 1913.—Pintons AND GEAR WHEELS, M. 

Delaville, 9, Rue Emile-Littré, St. Etienne (Loire), France. 
The pinions and gear wheels described are primarily intended 
for use on electric tramways. The body is cast and consists 
of two parts fastened together by bolts. The toothed rim is 


N°7,780 





also in two parts, and is secured to the arms of the centre by 
bolts A, so that it may readily be renewed when the teeth become 
worn The rim portions are formed of steel rolled to the section 
shown at B, and bent to the desired shape, the teeth being 
afterwards cut in the usual way.—December 3rd, 1913. 


DYNAMOS AND MOTORS. 


26,680. November 20th, 1912.—ImMpROVEMENTsS IN ELECTRIC 
Rotary CONVERTERS, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C., 
electrical engineers and manufacturers, and Frank Percy 
Whitaker, of 237, Clifton-road, Rugby. 

The field is divided into main poles and auxiliary poles, the 
latter being wound with regulating coils for the purpose of 


so as to vary the ratio of voltages of the currents in the armature. 
































drawings A represents the main poles, B the auxiliary poles, 
and C the commutating poles. The current from the brushes 
D and E is taken to terminals F and G. The main poles A 
are magnetised by the coils I, which receive current in shunt 
from the brushes from the terminals F and G through the 
rheostat K. The auxiliary poles B are magnetised by the 
regulating coils L which receive current from the direct current 
mains through the reversing rheostat M. The commutating 
poles C are magnetised by coils N, which receive the armature 
current between terminals F and O. In the left-hand design 


shifting the field magnetisation with respect to the brushes j 


first in accordance with the usual practice with rotary converters 
of the split-pole type. The right-hand design shows the arma- 
ture P rotating so as to meet the auxiliary poles first, and the 
construction is similar to that shown on the left, except that 
the electrical connections are arranged so that the commutating 
poles have the opposite polarity to that shown on the right.— 
December 3rd, 1913. 


BATTERIES. 


15,719. July 8th, 1913.—ImpRoOVEMENTS IN StorRAGE BatreRy 
Grips, Ernest Frederick Wackwitz, of 1200, E. 111th-street, 
Cleveland, of Cuyahoga, Ohio, United States of America. 

This invention relates to storage battery grids, and has for 

its object to provide a grid which is strong mechanically at and 


adjacent to the terminalorterminal extension of the grid, and 


which is especially adapted for heavy duty batteries which are 
required to deliver current at heavy ampérage and low voltage. 


The grid is preferably rectangular in shape, and includes an 
outer frame composed of the sides A, B, C and D. At one corner 


of the grid, and in this case at the junction of the sides A and B 
is a terminal extension E. Radiating from the terminal E are 
a number of integral ribs C, which are preferably equally dis- 
tributed or spaced and extend in fan-like manner from the 
terminal across the grid, so as to join the sides C and D. There 
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are six main ribs which extend from the terminal across the 
grid to the sides C and D. At adistance from the terminal and 
intersecting the ribs F is a transverse rib G, extending from the 
side A to the side B, which transverse rib is in the construction 
shown are shaped, with the axis of the junction between the 
sides A and B as a centre of curvature. Extending from this 
arc-shaped rib G to the sides C and D and located between the 
sides A and B respectively, and the ribs adjacent thereto and 
also between adjacent ribs are short integral radial ribs K. 
All the ribs F and K and the sides A and B are tapered so that 
the electrical resistance of the ribs and of the sides is gradually 
decreased from the ends remote from the terminal, thereby 
providing low resistance and the necessary current-carrying 
capacity. Integral cross bars serve primarily to retain the active 
material or paste in the grid, these bars being in all forms of 
the invention preferably triangular in cross-section, and those 
between any two ribs being relatively staggered, as shown in 
the cross-sectional views. In the form of the invention shown, 
these transverse bars which are shown at S are in ares of con- 
centric circles, having as their centre the intersection of the 
sides A and B at the terminal E.—December 3rd, 1913. 


TELEGRAPHS AND TELEPHONES. 


12,566. May 29th, 1913.—Improvep Cirrcuir ARRANGEMENTS 
FOR TELEPHONE Systems, Siemens Brothers and Company, 
Limited, of Caxton House, Westminster, London, S.W. 

The present invention relates to selecting devices in telephone 
systems in which a group of lines can be reached by a plurality 
of selecting devices. In the upper illustration, ten connectors 
are shown, and it is assumed that four lines A, B, C, D, leading 
to the same station are connected to the multiple contacts of 
these connectors, and that it is required to increase this service 
by the addition of two more lines At, B'. Two of the already 

existing lines A, B are for this purpose cut at a position X, 

so that they are only connected to some, but not all, of the 

connectors L W, in the example shown to the first five of the 
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The invention has for its object to improve the commutation and ae 
extend the range of operation of such converters. In the 2 
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connectors. The added leads A’, B! take the place of the lines 
A, B at the contacts of the rest of the connectors. As each of 
K the lines A, B, A, B! would be used less frequently than the 
others, since they are connected to a smaller number of con- 
nectors, it is arranged that they should be reached by the 
contact arms K of the connectors before the contacts connected 


to the lines C, D. It is exceedingly unlikely that if all the 
lines A, B,C, D are engaged in calls over the first five connectors 
that the next call which arrives should also be over the same 
group of five connectors, while there is no call over the last 
five connectors multipled to the subscriber’s station ; also to 
lessen the chance of this possibility occurring, the outgoing 
lines from the different group selectors, which are incoming 
at the connectors are intermingled in such a way that, for 
example, the connector, which is connected to the first outgoing 
contact of No. 1 group selector, is connected to the second 
contact of No. 2 group selector, to the third contact of No. 3 
group selector, and so on. In the arrangement shown in the 





the armature P is shown rotating so as to meet the main poles 





The blower C communicates with the conduit G, whereby 


lower illustration, the line A is shown as cut at more than one 
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position, viz., at X and Y, so that the connectors from the 
contacts of which the line A has been removed can be divided 
between two additional lines A’, A*. The lines A, A!, A?* 
would be connected to the contacts first wiped by the connector 
arms for the purpose of distributing the calls as evenly as 


possible.—December 3rd, 1913. 
TRANSMISSION OF POWER. 
26,961. November 23rd, 1912.—IMPROVEMENTS IN AND 


RELATING TO ELectrric PRorectTivE Systems, Eric Gordon 
Waters, of Gower Hotel, London, N.W. 

This invention relates to means for protecting electrical 
systems or apparatus such as parallel feeders. In the form 
illustrated, the reverse current relay A has two coils B and C. 
Of these, the former is connected in series with the secondary 
of a bus-bar current transformer D in the lead connecting a 
source of power E with the feeders F, G, and an impedance coil 
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or other means H for ensuring the proper phase relationship in 
the current of the coil B. The coil C is connected in series 
with the secondaries of the current transformers I, J in the 
feeders. In operation. when there is no fault in the feeders, 
ne current flows in the coil C, and the arm K is maintained in 
mid-position by the weight L. Should a fault occur, the arm 
moves against one or other of the stops M N, closing the circuit 
of the trip coils P or Q, and cutting out the faulty feeder.— 
December 3rd, 1913. 


HYDRAULICS. 


3302. February 8th, 1913.—Hypravutic AccumuLator, B. W. 
Winder, Continental Steel Works, Sheffield, and another. 
The cylinder A slides upon the fixed ram B and carries a 
head plate C, to which four wire ropes D are attached. The 
ower ends of these ropes pass round and are secured to small 
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small 
The 
lower ends of these ropes are weighted as at J. With this 
arrangement a weight, say, of 10 tons, can be made to exert 
a pressure equal to that produced by, say, 40 tons, with the 
ordinary form of accumulator. Further, the space occupied 
by the whole device is considerably reduced.—December 3rd, 
1913. 


Joined to the 
pulleys are large pulleys G, over which wire ropes H pass. 


pulleys E revolving freely on shafts F. 








THE Strica CONTENTS OF NATURAL WATERS USED IN FEEDING 
STEAM BorLer:.—In an article on the above subiect in the 
Zeitschr. des Ver. de:isch. Ingen.” for August 22nd, Mr. Goldberg 
states that waters which are moderately hard usually contain 
little dissolved silica, but very often this is not the case with 
waters which are termed Soft and pctable. The latter waters 
may contain silica in comparatively large proportion, and not 
being considered to need purification they may produce in 
boilers incrustations which are very adherent and which may 
consequently produce fissure and deformation of the boiler 
walls. Mr. Goldberg gives analyses of waters of this kind, and 
shows that, under the siliceous incrustations to which they give 
rise, the iron is often corroded and put out of shape, because 
these incrustations are very impermeable. Oil increases the 
impermeability and this makes it possible for the iron to be 
raised to a red heat. The corrosions which were found seemed 
to be due to the decomposition of the chlorides and nitrates 
dissolved in the water, the hydrochloric and nitric acids being 
set free at the high temperature by the silicic acid, and forming 
aqua regia—a powerful corrosive of metals. These waters are 
easily corrected by the addition of a slight amount of potash 
or soda, but in this case a daily cleaning out of the boiler sedi- 
ment is required. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,076,142. Draveut AppLiaANce FoR Locomotives, C. J. 
Mellin, Schenectady, N.Y .—Filed January 11th, 1913. 

A door is hinged to and closes an opening in the front of the 

smoke-box. A shaft is journaled in a bearing on this door, 

and a rotor is fixed on the shaft adjacent to the inner side of 


14 


1.07 





the door. A plurality of turbine blades is fixed on the side 

of the rotor adjoining the door, a plurality of centrifugal fan 

blades is fixed on the opposite side of the rotor. There are 
means for supplying steam to the turbine blades of the rotor. 

There are eleven claims. 

1,076,158. WasHER FoR PRopuceR Gas GENERATORS, P. G. 
Schmidt and W. W. Gore, Olympia, Wash.—Filed December 
10th, 1909. 

There is a straight pipe connection between the furnace and 
the scrubber. A partition within the scrubber extends down- 
ward from the top opposite the opening communicating with 
the pipe connecting the scrubber with the furnace. A scraper 
head is arranged in the space between the ‘partition and the 


076.158) 
































pipe connecting the scrubber to the furnace, and a scraper rod 
traverses the scrubber and carries the scraper head. This 
rod extends to the exterior of the scrubber at a point opposite 
the connecting pipe between the scrubber and furnace. There 
are eight claims. 


1,076,309. CarBURETTER, W. Patterson and F. N. 
Chicago, Ill.—Filed July 8th, 1912. 

The apparatus has a carburetting chamber provided with an 

entrance port and an exhaust port for air passing through the 


Percival, 


Lo7 





mixing chamber. A perforated dome containing porous material 
is arranged within the carburetting chamber where air passing 
through the ports passes in contact with the dome. Means 
are provided for adjustably compressing the porous material 
within the dome, and for supplying combustible material to the 
porous material within the dome in such a way that the com- 
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bustible material is presented by the porous. material to perfora 
tions in the dome adjacent to the air passing through the car. 
buretting chamber. <A regulating valve controls the admission 
of combustible material to the device, so as to maintain the 
level of combustible material at a selected point in the porous 
material. There are two claims. ; 
1,076,472. EmerGency Governor, J, Wilkinson, Bostoy 
Mass., assignor to General Electric Company, a Corporation 
of New York.—Filed February 6th, 1912. 
A ring-shaped weight surrounds the driving member and jias 
a greater mass on one side of a plane passing through the axis 
of the member than on the other. A spring opposes the move. 











ment of the weight in a plane perpendicular to the axis of jje 
member, this spring being arranged between the weight aid 
the driving member, There are nine claims, 
1,076,733. TurBINE, EF. Anderson, New York, N.Y. 
to the Universal Turbine Company, Jersey City, N.J.. a 
Corporation of New Jersey.-Filed February 23rd, 1912 
The turbine has impulse surfaces, and there are mean 
admitting a motive fluid under pressure between these surface-. 


ssiquor 


for 


[1,076,733] 











A member is provided with an expansion chamber and is adapted 
to communicate with the spaces between the surfaces, and there 
are means for varying the position of the expansion chamber 
with relation to the fluid admission. ‘Phere are eleven claims 


1,076,736. .CooLtinG System FoR INTERNAL COMBUSTION 
Enoines, C. W. Baker, Montclair, N. J. Original applica- 
tion filed March 20th, 1912. Divided and this application 
filed July 10th, 1912. 

The engine has a cylinder with a trunk piston reciprocating 
in it, and a second eylinder tandem with the engine cylinder 
providing a space into which the lower part of the trunk piston 
is moved in its reciprocations, A piston is arranged in the 








tandem cylinder and there are means for reciprocating it and 
means for introducing water into the space between the pistons, 
whereby during the reciprocations of the pistons the water will 
be splashed for cooling purposes. There are eight claims. 
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A.— Air Silencer. 


B.—Oil Guard over Webs. 


C.—Disconnecting Bolts. 
D.— Brake. 


E.—Scavenging Valve Cam 
Path Discs. 


F.—Control Shaft. 


G.—Air |. Fuel Valve Cam 
Path Disc. 


H.—Scavenging Pump. 
J.—Compressor. 
K.—Fuel Valve. 

L.—Air Starting Valve. 
M.—Scavenging Air Pipe. 
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N.—Relief Valve. 
O.—Starting Platform. 
P.—Tappet Rod. 


Q.—Inlet for cooling oil for 
Piston. 


R.—Outlet for cooling oil 
for Piston. 


S.—Fuel Valve Roller. 
T.—Cam Shaft Casing. 


U.—Plunger. 

V.—Cam Shaft. 

W.—Air Starting Valve Roller. 
X.—Spring. 


Y.—Water Cooled Exhaust Pipe 
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he Propels of Letters Patent 
No. 557 of 1911, relating to 

“JMPROVEMENTS | IN| MAC CHINES FOR FORMING 
GEAR TEETH BY ROLLING,” 

DESIRES to SHISPOSE of nays Rai iat or to GRANT 
LICENCES to, interested reasonable te: 

ew to the adequate at of the Patent in ‘his country. 
Inquiries to be addressed to :— 


ORUIKSHANK & FATRWEATHER, LTD., 


65-66, Chancery-lane, 


London, WC, | woe. 1149 
he Proprietors of Letters 
Patents Nos. 637 of 1911, relating to ““ ANTI-FRICTION 
BEARINGS,” and 1205 of 1911, relating to “ as FOR 
Be EMING GROOVE3 AND THE LIKE UPON THE 
SIDES OF ROLLERS,” DESIRE to DISPOSE of the 
PATENTS or to GRANT LICENSES to interested parties 
on reasonable terms with a view to the adequate working of 


the Patents in this country. 

Enquiries to be addressed to: 

CRU IKSHANK & FAIRWEATHER, LTD., 
65-66, Chancery-lane, London, W.C. 





he Pepe of Letters Patent 


854 of 1904, re! 
A COMBINED ADDING. AN WRITING 
MACHINE,” 
DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interes’ es on reasonable terms with a 
view to the adequate working of the Patent in this country. 
Inquiries to be ssed to 
CRU IKSHANK & FAIRWEATHER, Lt?., 


Chancery-lane, London, W.C. 


ounty of London.—The London 
Ce wed Council invites APPLICATIONS for the 
POSITION of WHOLE-TIME JUNIOR INSTRUCTOR in 
the Engineering Department of the L.C.C. Hackney Institute, 
Dalston-lane, N 
Salary £120, rising to £155 by yearly ere pepe of £5. 
‘The instructor will be undertake duty 
in both the day and evening classes fur aoe pn than 


sessions a week. 
Applications must be on forms to be obtained, with parti- 
a stamped addressed 


culars of the appointment, by sendin 
foolscap ct ovelnpe 80 the Education 5m ficer, London reed 
Counci! Education Offices, Victoria Embankinent, W.C. 
whom they must be returned by 11 a.m. on Wednesday, "sist 
December, 1913. 
Every communication must be marked T.1 on the mopry 8 
Canvassing, either directly or indirectly, will be held to be a 
disqualification for appuintment. 
AURENCE GOMME, 
Clerk ot the London County Council. 








Education Offices, 
Victoria Eulbankment. ¥ he C., 
19th Decemhe 1139 
— 


(Jounty Borou h North- 


CORPORATION ELECTRIC TRAMWAYS EXTENSIONS. 

The Corporation invite TEN DERS for the CONSTRUCTION 
of a DOUBLE LINE of TRAMWAYS to Far Cotton and the 
Doubling of a section of the eee C auen together with 
the necessary Overhe: q Of Feeders, 
Telephunes, &c. 

The equivalent length of ‘tail track is about 3 miles. 
Plans may be seen, genera! bills of 
quantities, and forms of Tender r obtained at the office of Mr. 
Alfred Fidler, M. Inst. C.K., Borough “+ -¥ Guildhall, 
Northaraptop, on and after haar, the 20th inst., on pay- 
ment of a deposit of £5, which will be returned in full upon 
receipt of a buna fide Tender. 

Sealed Tenders, » "to be 
delivered to the undersigned ee later 7 tly 2 me noon, on 
Monday, the 12th day of January, 1914. 





of 











The lowest Tander will not uecessaril y be accepted. 
HERBERT HANKINSON, 
Town Clerk. 
Guildhall, 
} Northampton, 


December, 1913. 101y 


(‘ounty Borough of Swansea. 
VICTORIA PARK BRIDGE, 
WITH APPROACHES THERETO. 

e Corporation of Swansea invite TEN Di» for the CON- 
sTuLCTION of MASON RY and CONCRES' * APPROACHES, 
PIERS, &., for a BOW-STRING TRUss STEEL GIRDER 
FOOPBRIDGK, of 111ft. span, and also for the SUPPLY and 
ERECTION of the said BRIUVGE. 

The contract has been drawn up in two parts, viz. 
(1) Masonry, &., for Approaches and Piers; 
(2) Steelwork for the Bnd dge; 
but contractors may submit lenuers for one or both parts. 
Particulars and furms of Tender may obtained from the 
Corporation s Vonsulting Engineer, Mr. H. Howard Hum- 
phreys, of 28, Victoria-street, Westminster, 8.W.,on Weanes- 
day and Thursday, the -_ and 15th days of January, 1914, 
between, 10 a.m. and 5p 
ired to de 


rare Guineas prior to sastionuon' being furnis 
being returned on receipt of & bona five ende: er. 

Tenders, endorsed “ Victoria Park Bridge,” must Bs me the 
aaa not later than 1] a.m. on the 26th day of January, 


® The Corporation do not bind Phemessives to accept the lowest 
or any Tender for either part of *he c: t. 
H. LANG COATH 
‘town Clerk 








sit a sum of 
ed, such sum 
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Guildha}j, 
Swansea, 
December, 1915. 
hag Great Indian Peninsula 
RAILWAY COMPANY. 

e Directors are prepared to receive TENDERS for the 
SU PPLY of the following STORES, namely :— 
Cranked Fishplates. | Tie-bars, Gibs, and Cotters 
Steel Rails aud Fishplates. | Rail Lifters. 
Points and Crossings. ee sage Angles, &c. 
Steel Fishbults, &c. 
Cast Iron Sleepers. ie Carriage eo 

Specitications and forms of Tender may be obtained at this. 
office on payment of the ae for the specification, which, pay- 
ment will not be return: 

Tenders must be canoes in coment enve and. 
addressed to the yee ye marked or Cranked 
Fishplates,” or as the case may be, not later than 11 o'clock 
a.m. on Thursday, the lst January, 1914. 

The Directors do not bind themselves to accept the lowest or 
any Tender. 
R. H. WALPOLE, 
Secre' 


Com) pany "s Offices 5 
B Copthall-ay enue, E.C., London, 
22nd December,” 1913. 


Phe Newport | jtiarbour Com- 


MI ERS. 
: BUOYING AND ONTING OF CHANNEL. 

. ‘The Commissioners are prepared to receive TENDERS for 

IX LIGHTED BUOYs to mark the deep water at the 
entrance to Newport river. 
‘ The tenderers are to vate in their plans and specifications 
for the buoys, which are to be 10ft. in diameter, Scan and 

conical ; ih. e ae pe are to be of 1/10 character, viz., flash 3 
tenths, d tenths, and capable of burning 6, 9, or 12 
months rr} cdaaieale without attendance. 

; Tenders to state price delivered at Newport Docks as ordered, 
also full particulars of the system offered. 
we nders to be in possession of the sateyeignet not later than 
Monday, the 5th day of January, 1914. 

The Commissioners do uot bind themselves to accept the 
lowest or any Tender. 

J, PHILLIPS, 


A. 
Clerk to “the Commissioners. 
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Harbour Offices, 
Dock-street, 


Newpo 
"Sen December, 1913, 


1129 





(Jounty Borough of Barnsley. 
W. indus DEPARTMENT. 

The Barnsley Town Council invite TEN DERS for the 
ee of about 200 TONS of 10in., 4in., and 3in. METAL 

Specification and forms of Tender can be obtained on appli- 
cation to the undersigned, to whom Tenders, pro; Searis sented 
and endorsed, should delivered not later than ‘uesday, the 
6.h of January, sos 

. HENRY TAYLOR, M. Inst. C.E., 
Waterworks Manager. 
Manor House Offices, 
rnsiey, 


_Deceinber 9th, 1913. 1074 
Dort of London Authority. 
The Port of London ar ed ue ro peroene. d to receive 
TENDERS fur LICENCES K SIX STEAM 


DREDGERS for RAISING BALLAST from the river below 
Gravesend for a period of three years from the Ist April, 1914. 
Copies of the form of Tender and the conditions relating 
thereto can be obtained on application 
Tenders will be received uutil 10 a.m. on Monday, the Sth 
January, 1914 
e Port Authority do not bind themselves to accept the 


highest or any Tender. 
F. AYLIFFE, 
Secretary 


Port of London Authority, 
109, Leadenhail- -street, E.C. 
ind December, 1913 


orough of Bridlington. 
WATERWORKS. 

The Waterworks Committee invite APPLICATIONS for 
the POsT of WATERWUIKs ENGINEER at an annual 
salary of £100, rising by annua! increments of £10 to £120 per 
aunum, with residence (including —. light aud coal. 

Candidates must have had experience eep well work and 
high-duty pumping machinery, engines workiag under super- 
bea steam, boilers, and mains. 

iam 


For further’ particulars and conditions of the 
Applications, stating age, past and "presents etiployment, 
ed * and 
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apply to the undersigned. Canvassing will disq’ 





mark copies ree 
recent testim wnials, must be received me not later than 
noon on Monday, the 2th of January 19) 
“HATTHEWMAN, 
wn Clerk. 
Town Hall, IF eagrre ota 
Ith December, | 1915. 1s 





Bory. Port Urban Council. 


e Burry Port iene ane Souneil invite APPLICA- 
TIONS for an ENGINEER to Prey a Scheme for Sewering 


Ne pear Engineer Re- 


ULRED for large fleet of steamers ; must 
por gra of Re ork, &c.; experience of oil nen es and 
stating experieuce and 


“a Se a desirabl ble — Write 
ed, to Box er and Co., Advertising 
P8335 a 


requir 
Aeuabe: ot Castle-court, Scant, E.C. 


and Practically Trained 
ANICAL ENGINEER WANTED, to become 
Assistent’ ¥ Works Manager. Hours from 7 a.m.; no breakfast 
break. Must be energetic, Morrone, antes and oo Hd discipiinarian. 
— married men and hard wo) keen modern 

usiness methods need apply. State eos ired, age, &c.— 
Addrees, PSs, Engineer Office, 33, Norfulk-street, Strand, w. .€. 








anted at Once in Large 
motive Works, thoroughly experienced 
DRAUGHTSMAN for Locomotive Designing, &c.—state 


age, qualifications, and salary 


mired, to 
Office, 33, Norfolk-street, Strand, W.C. 


68, En eel be 


Wanted, Leading Draughtsman, 
thoroughly remem Pe with all classes of Electric 
Cranes and experien aa hd Work.—Age, 
Pitt, Bath salary to CHIEF NGIN EER, een and 


Sa 


anted, “Two Experienced 
DRAUGHTSMEN, with Se rows knowledge of 
machines for Fo: 
references, ai 


ng and Screwing. — Apply, sap age, 
and ary 
BAYLISS, Ltd , Victoria 








uired, to BAYLISS, JON and 
orks, Wolverhampton. Ta a 


emporary erienced 

DRA siti wa mapeainals 5 must be 

able to make drawings from rough sketches, &c, and trace 

er y and well.—Full 3 ee to P834, Engineer Ottice, 
Norfolk-street, Strand, W P84 a 


Wan anted, 
Bolts _ Wut Factory; must be a good prac.ical man 


with up-to-date experience in Automaticx.— pply, ating 
wage aud full particulars, to BAYLISS, JONES 
LIss, Ltd., Victoria Works, Wolverhampton. and ae “9 


Wanted, Foreman Boilermaker, 


Boilers. Must have held similar 








an Experienced Fore- | & 
Take Charge of Bright Department in a 








of Burry Port and all plans, drawings, and detailed 
for submission to the Local Government Board, attending 
public enquiries, and giving evidence, &. 

sousomene to be sent to the undermentioned Clerk of the 
Council, specifying terms and conditions upon which the work 
will be undertaken, and recent testimonials, endorsed “ Engi- 
neer,” not later January Ist, 

Canvassing of any description will disqualify. 

The Council are not bound to accept the lowest or any 


Tender. 
W. HOWELL, 
Solicitor, Clerk to the Council. 
Somerset House, 
Burry Port, 
Carmarthenshire. = 


it of Capetown. — Ay oint- 
(i y MENT ene ENGINEER. PP 
receive APPLICATIONS 


‘The undersigned are authorised to 
NGINEER at a salary of 


for the APPOINTMENT of CITY ENG 
£1500 per annum. 

Candidates, who must not be more than 45 years of age, 
must have had experience as Engineer to 2 Municipal! or other 
similar authority, and exeweetl = peer knowledge vt 
Municipal work and org wil given 
to thuse candidates who have had special experience iu the 
cons.ruction of sewerage schemes and disposal works, and also 
the construction of streets. 

The Corpuration wiil sapply the teas Mame te with a 
first-class passage from England to Ca 

Copies of the ordinary duties w ich "the officer to be 
appointed will be je required to perform may be obtained from 
the undersign' 





ied by copies of not more than six 
cosmenontats ~F recent date, and endorsed “ Application for 
Appointment of City Engineer, Capetown,” must be for- 
warded to the undersigned not later than the 17th January, 
1914. 

The officer appointed will be? required to enter into an 
a er aly to remain in the service of the Council for a period 


at least three years. 
DAVIS AND SOPER, 
eye of the Corporation of the City of Capetown. 


54, * M xe, London, E.C., 
oa oecmban, 1913.” 1147 


(jreat North of Scotland Rail- 








WANTED, competent LOCOMOTIVE ENGINEER to 
Take Fuil Charge of — Company's Locomotive Workshop» 
and Running De; 

The applicant = be Soroush” Sy ne and = 
_ uainted with modern prac 
and must also have a sieBles ed ta of yes light and power, 
and the working and maintenance of motor cars. 

Applications, with testimonials, and stating salary expected, 
to be lodged with the undersigned not later than 5th January 


next. 
T. S. MACKINTOSH, 
Secre' 





Loco. Type 
position At ly, MANN’S STEAM WAGON CU., Pe) 
road Works, y itslet, Leeds. cit all 
bbe 4 Aluminium, Assistant 
FOREMAN WANTED; must be ” arst-c lass man anc 
latest methods of producing high-class Castings 
at ene Go Appl, stating age, experience and wages 
required, to WILLIAM MILLS, Ltd., Grove-street, Bir- 
iuingham. 1132 


(Nosts Clerk or ponte at Chea! 


Parodi oe. of aes Charge of Costs Office worked on the 
Card System.—s au, Ha is of experience, and 
oan free, to SECRETS ARY neon River, Luke and, 4 
.» Hamble, Southampto 113 


Works Order Clerk Re peach 


by large Electrical Engineers, an must be 
quick, accurate, and energetic. Une with shop experience of 

ical Parts (Controllers, Switch-gear, and Motwrs) 
preferred.—State age, experieuce, and oo required, to 1126, 
Engineer Office, 33, Norfulk-street, Strand, «1126 a 














| ° . 
Exgineer Salesman.— Prominent 
nrm of oye prepared to APPOINT, on their 
iwudon staff, yuung energetic ENGINEER, capable of 
pushing the sale fe their a manufactures.—A ppli- 
cants must state Olen Sa a reer, and sat ted, 
to 1019, rey 0 3, Noches Strand, Wee 


Tz Mines Alluvial), Malay 
PENINSULA. — UIKED, a competent ae 

SENTATIVE to Take fut c euf going concern, and reside 

on spot (uear town). Uutput about 150 piculs per month. 


ood salary ap reentage on profits machina 2837, Engi- 
ueer Office, 33, Norfuik-street, Strand, W.C p837 4 


W 
rate and reliable.—A; 
W. and F, WiLus, Lt 








anted, Horizontal and Vertical 
MILLING MACHINE OPERATUR. Must be accu- 
, experience, aud re Seiden required to 
, Perseverance Works —— 
A 





. Pa x: 
Electrician. — First-class Man 
WANTED in London, 8.E. Must be used to Liftwork 
aud Fittiug up Electrical parts of same.—Write, stating age, 
experience, aud wages — to 11%, Engiueer Uttice, 33, 
Norfolk-street, Strand, W.U. 1145 4 


| as irst-class Hands Wanted, for 
toring” and icsing” Mila Pisning tan, Lathes, "Vertical : 





tary. TOOL MAKERS. and permanent jub to suitabie 
80, Guild-street, “ men.—Address, 7108.4 Engineer Office, 33, " Norfolk-street, 
Aberdeen, 17th December, 1913. 1089 | Strand, W.C. 108 a 





otice.—It Has Come - to the 


5: knowl tish Oxygen Co. ante 
for oe rodu 4h the Tiawetaotion of ar here 


offered fo! 
N NOTICE Is HEREBY GIVEN ~ tthe BRITISH OXYGEN 
are SOLE OWNERS of a ——— 





Liquid Air by means n rectification. Shel rights om 
m unanimously allowed by the final Court of sppeel afte: 
oe le litigation, the rang ay giving, in eff to the 
m0) e ob 


wide 
of cnyeen Mon! fi forall from liquid air. 








Wanted, an Engineer with a 


| Mechanical, Retrgerating, Electrical and 
Lins phonies experience. rdarem dress, ane e, qualitications, 
, to 973, E ne oerenaen, 





Strand, ww. oy 


orks Manager, One Having 

great experience in repetition work, REQULRED for 

large Crane ¥ Works. Must be a good o Ss ana mete sl ; 

also able to command respect and order orkmen. 

Knowledge of French necessary. The right ability will be well 

paid for.—Address, 928, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 928 a 


Engineers Two) (One Chief, 


One Second) WANTED for Jeddah, Take e Water 
Uistiller, Ice-making Plant, with smal. Electric ae ing Set. 
—Send application, The ‘MIKRLEES WATSON CO., Ld., 
Scotland-street, Glasgow, stating experience, 7B salary 
scrote copies of recent ‘testimonials. 1118 








Ship pyard Manager (6 ‘o'clock 


man) WANTED for small tba te Clyde. | Liberal 
7 to thoroughly’ capable man 


Wanted by Engineer with 


t-class B.O.T. certificate, a rusiTLUN Ne REsPun- 


ngineering 
a vernment A id em) 
= CY; varied classes 


a 1. Firm 
rtunities 


Lone, Soran ox excellent 
ce, 33, Norfolk-etrect, Strand, —_ =. 


Prone, —The Borough and Water- 


Easiness (A.M.LC. a Leamington wil! 
ote ey oe Vac NCY in his Oftice or a a 








r. A. Klemin Schmidt, B.Sc., 


ee: m, A.C.G.1., Int. B.A., SPECIALISES 
in PREPARING for the INST. C. “E., INST. MECH. E. an 
UNIVERSITY EXAMINATION: Cor combine ‘te 
highest efficiency with real individual attention. Results 
since January, 1911-68 PASSES Crp aera pai All in- 
Fg pew as to courses of study ful ra and carefully answered.— 
Lexham-gardens, Earl's Court, P487 + 


BTRUCTURAL STEELWORE. 





Thorough tuition in BRIDGEWORK of all types, Boaws 
of descriptions, BUILDINGS on the Ameri: and Co. 
tinental med &c. Send for Descriptive Booklet E (oth Eattion), 


free on oa 
MIDLAND ENGINEERING BUREAD, STRAND DERBY 


bs C.E., Inst.Mech. E. Exams. 


Ags iy gas DENCE COACHING by Practical Engi- 
ecesses 221, out of 244, peeing Bayliss Prize. 








Feb.: aM CE “Pre “* Proxime it.” Special features for 
foreign candidates. Write for booklet, Bee Ty P694, 
Engineer Office 33, Norfolk-street, Strand, W. 694 5 
? 

Penningtons Classes 

(Oral d Correspondence), Oxford- © a need 
and 36 Maiden-lane, Strand, London. Instn. of petal Gore 
Lec Pat te he nk per tg aly day ee 





engine am and Maths., oh ee ye if, Motoree pba povabe 
0 Engineers G Going J Abroad and 


RECTION EVEYING- LEVEL: 

PRACTICAL INSTRUCTION ie PgURV YING, LEVE 

oer and extensive survevs.—Address, PHY, 
T Office, 33, Norfolk-street, St W.C. P51? 1 








Agents are Required in Chiet 
centres of British Isles by the Manufacturers of 
an Anti-corrosive Composition of undoubted value. Such 
agents must have influence amongst Shipbuilders, Construc- 

tional Cc Good ae 
offered to suitable | firms or individuals who are of good stan 

ing and’able to i Replies will be 
treated in strict confidence. a 986, Engineer Office, 
33, Norfolk-strect) Strand, W.C. 986 p 


A2 Established Firm of Engi- 


NEERING pomntee heen first-class London and —. 
connection, Desires epresent Firm of Manufacturing 
Engineers; Pumping Maahinery a speciality; highest ong 
ences furnished. —Address, P817, Engineer Otfice, — 
street, Strand, W.C. Pp 


Well. -known Firm of Electrical 


and Mech 
throughout the —— and 
to 

















with } 
offices in the cite of London, 


SLRE EPRESENT E*GINEERING 
TERESTS for a whole or part of the United Kingdom. The 
firm is widely known, and has an unusually strong connection 


with Electric Lighting, Power and Tramway Interests, as well 
as with Railways, Government and Colonial Offices and the 
leading ay Engineers. 





wet 122, Engineer Office, 33, Norfolk-street, aoe, 
ENGINEERING 

PARTNERS AND PARTNERSHIPS 
are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
Engineers and Valuers, 
46, Watling-street, LO 
Albert-square, Manchester, 
26, Collingwood-street, Newcastle-on-Tyne. 


ESTABLISHED SIXTY YEARS. 


Wanted, Young Man as Pistiior 


Spl mm 





with £1000 and who is _foooeren to control office or 


works of old  business.—Address, 
P809, Engineer Office, 33, Norfolk-street, Strand, W.C ica 








Epgineers and Contractors, Old- 
KEsTABLISHED, Seinen Coen, showing good net 
profits, and with £20,000 worth of work in hand, have an 
OPENING for a young ENGINEER Nerd can invest nut less 
than Open to closest investigation.—Particulars from 
Messrs, ARNO: 4D and Cvu., 76, Cannon-street, aay es 


B m | 
\WV anted, Good Second-hand 
20in. Four or Six-wheeled LOCOMOTIVE, 
pean Y cckahive Engine Company’s make.—Address, 1142, 
ngineer Office, 33, Norfolk-street, Strand, W.C. ll 142 F 








SIBILILY. Age 27; public schvol. educatio) 
references.—b. ‘Bes ** Lvinghoe,” Grove-hill, Woodford. 


Works Manager (4 1), M.LS. i. 

M 1 M. E., Desibas APFUIN TMENT, Thorough 

ti ud ENuLs KER experiencea 

in Up-to-date uf ina ing high-class eugiue aud 

eiectrical work, mutor vehicies, aud in geueral engiuecring and 

tuundries, xpert Urgaulser 4nd Weli Up lu Shop Custs.—ad- 
dress, #1150, Kugineer Uttice, 33, Nurfolk-street, strand, W.U. 
1150 B 


1092 B 








thod 








- 
Engineer (26) Desires Perma- 
aint POSILIUN as ASSISTANT to WUKKS 
maANAGER. Experienced on British and American locomu- 
lve work, also O11 engines. Accustumed tu take charge uf men.— 





Wanted, Second-hand Locomo- 


TIVE ENGINES of any size, and STEAM and 
HAND CRANEs. Advertiser is prepa to purchase these 
either in good condition or dilapidated for rebuilding pur- 
poses. Also Purchaser of all description of second-hand Plant, 
Kailway, and other Wagons.—J NU. F. WAKE, Geneva Wagon 
and Engineering Works, Darlington. 1136 F 


| Double or Treble-geared Lathe, 


l15in. to l6éin. centres, self-acting. oy and screw- 
cutting, to admit 20ft. between centres ; gap bed. Must be 
good plain modern tool.—State lowest cash price and where on 
view to 1141, Engineer Office, 35. Norfolk-street, orn ors Cc. 

2 











a] ’ . 
Aduress, P8U7, Kugineer Uffice, 33, Norfolk-street, ae a .C. \eorge W alles and Co., 386 and 
oo Fagineens and Foundsrs, are prepared 
pe 2 a the MANUFACTURE of ALL OF 
Kpgineer (28), First-class B.O.T. | Sexcisy eg MACHINE WORK cither to 
cortaficate, REQUIRES POSITION of KESPUNDI- cree oe lesigning of any 
BILITY un LARD. sor general aaohanten eleteeek tat invention or speciality, and patternmaking under the personal 
constructivnal know e. HXcellent references.—H. L. K;, 
36, West Avenue-ruad, Walthamsvow, London. 1151 B Bone NEW iW WORKS in usto and oom Work a oy nm with 
wml saver eon stated i's most om cena a So 
: venien' of London. p! 
Large Firm of eers in 


A the cat have an opening for « youth of good 
euucation as PREMIUM PUPLL, the course to include both 
Works an@ Drawing-ottice.—Address, 2031, Engineer Uttice, 33, 
Norfolk-street, Strand, W.C. 2031 & 


Epgineering. — A Thoroughly 


Faat lita avAINING, shops, aralting, culmeroal, 
sy tus to UNA or ‘WU UPL LS au snot busimess. 








to 
AGER, William Porteous and Co., lee Ewen 
aeuen, Aa 





as suary, £60.—Aaaress, 298, Kngimeer 
Uftice, 33, ” Norfolk-street, Straud, W.C. 2u8 E 








SMALL ADVERTISEMENTS, 


SITUATIONS FOR SALE, &c. 
Paors IL., III., IV., LXX. 


Numerical inpe to Advertisements, 


mw LXVIL. 
Subject-Matter pont to Advertisements, 
. Paes LXIX, 


a | 


7 


a * 
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he Propristor of the Patent 
1910, for Be ae =  ] Ring be 
TUBE. ‘BOLLERS,” is of 
ARRANGEMEN by be =a LICENSE and pret on 
reasonable terms for the purpose of EXP.WUI'TING the 
same and ensuring its full development and pracucal working 
in this country. 
All communications to :— 
HASELTINE, LAKE and CO., 
Chartered Patent ‘Agents and Consulting Enginee: 
28, Southampton- ant Chancery-lane, London, W.C. 1078 B 


Phe Proprietors of the Patent 


No. 329 of 1907, for “I 
with CAGES for BALL BEARINGS,” -. ” DESIROUS of 
ENTERING into ARRANGEMENTS bs way of LICENSEand 
otherwise on reasonable terms for the purpose of EX PLOITING 
the same and ensuring its full development and practical 
working in this country 
All communications should be addressed to -— 
HASELTINE, LAKE and CO., 
Chartered Patent Agents and Consulting Engineers, 
28, SOl THAMPTON- Bano Ow 
CRANCERY-LANE, LONDON, W.C. 


‘he Proprietor of the Patent 
30,004 of 1910, for “Improvements in or relati 
to methods uf FILTRA’ TION and F- LT#R MATERIAL.” ie 








14 a 








DEsI ROUS of EN TERING into ARRANGEMENTs by way of 
LICENSE and otherwise on reasunable terms for the purpuse 
ef EXPLUITING the same and ensuring its full development 
and practical working in this country. 
All communications to : 
HASELTINE, LAKE and CO., 
€ catered ret + oe, ents and Qonesetk oa Engineers, 
MPTON 
cHaNcERy. LANE, LONUUN, Wc. 11435 « 
[The | Owner of British Patent 
1,903, a p 1911, “ An improved MILL for the WET- 
GRINDING of SOJA GRAINS” (Yu Ying Li), 1s DE-IROUS 
of ENTERING into RRANGESES Ts by va way 0! oa 
or otherwise, on reasepable terms, for the paspese of 
PLOIT:NG the same and ensuring its full development mo 
practical working iu this country.—Full intorwation will be 
rv lied (om behalf of the owner) up-n application to 
RTHUR E. EDWARDS, Cuartered Patent Agent, Chancery- 
= Station Chambers, London, W.C. 110 8 
’ 
'| he Propri ietor of Patent No 
714 of 1908 for “ Imy rovemevts in BALL or ROLLER 





BEARINGS,” is DESIROUS of DISPOSING of the PATENT 
RIGHTS or of NEGOTIATING for the GRANT of 
LICENSES to work thereunder.—For particulars apply te 
G. F. REDFERN and CO., Chartered Patent = > 
South-street, Finsbury, London, E.C. 1090 


T°... Steel Castings Manufac- 
URERs.—The Owners of British Patents No. 11.900 of 
1911, 14.234 of m. and 29,720 of 1912, all relating to “ Im- 
rym nt: io EEL CASTING, are DESIROUS of 
ENTERING into STEN UTIATIUNS wath une or more firms 
in Great Britaia for the purpose EXPLOITING the 
above INVENTIONS, either by SALE vf the PATENT 
RIGHTS or by GRANTING LICENUES to MA ARUP aU 
TURE under royalty. “eee oe wuki be addr 
Messrs. ABEL aud IMRAY, C Ceartered Patent Agents. = & 
Southampton-buildings, London, W.C. 1128 


ELECTRULYTIC GALVANIZING, 
TRUNKHAHN PATENTS. 

The best and most economical process of cold galvanizing. 

Largely used in all continental countries. 
For full information, samples, terms: f licence, &c., apply to 
MR. R. BACH., C.E., 

IV. Paulanergasse 9, 
Vienna (Austria). 








P323 wu 
“ASQUITM” DRILLS for 
VALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed Spiaulé Good Deliveries 


Wm. ASQUITH, Ltd., 
Highroad Wells. Halifax. England. 





i 


1, Qwner of Patent No. 


he 
itled * sli and 
ee E the 


Pty poe Bessver Dies ] ICkRCES theref 
L. or.— 
jouN LYON, Soliciter, — N.B. 5) 





Patents Developed, Exploited, 
Approved d Patents “FRANK BLDUL; oe ce ce. 
i ween, = oyalties,” Sipping 


Birmingham Telex 
ham. ‘elephone, Central No. 








CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 


Manufacturers of 
évery Description of RAILWAY CARRIAGES, WAGONS 
TRAM TRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, fe. 
Wagons Built for Cash or for Deferred Pa; 
Prices and Specifications on Appli: 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘T°. 


GOVAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
JARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE- OXES. 


ESTABLISHED 1861. 
HARRISON & CAMM, Ld. 
Chief Works and Offices: ROTHERHAM. 
Manufacturers of 
WHEELS & AXLES 
With Cast or Hydraulic For; forged Na Naves, 


Wagon Ironwork, Castings, ay WAGONS 
(in alg +> iy Steei, or BAbe 


ents. 











THE GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


ders vi BAILWAT Canniaem, © AGONS, 

ELECTHIO [~ 4, other description ¢ RAILWAY 

MWA ROLLING STOU 

Makers of Wure.s and A ep Rattway Pant, eania Surrg 
id Brass Castinos. ER 





RAILWAY CA RRI LX @) es 
RAILWAY WAGONS 
TRAM CARS, ¢F1 








LUUUMUTIV ES IN STUCK. 
KERR, STUART & CO., LTD., 


one in stock or in an advanced state of progress at their 
orks, Stoke-on-Trent, a large number of 
LOCOMOTIVES, 
ot oy a aera 
mF in.—App! 
= . Ltd, Broad’ St. Place, 


P, & W. MACLELLAN, LTD., 


ae WORKS, GLASGOW, 
Manufacturers of RAILWAY WAGONS and CARRIAGES 
CRON and STEEL SLEEPERS FISH-BOLTS, SPIKES, and 
oben PERMANENT WAY MATERIAL, BRIDGES’ and 


CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—1084, Cannon-street, London, E.C. 


McLACHLAN & Co., L*> 


DARLINGTON, 

Builders of Railway Wagons ot all kinds. 
COLLIERY AND MINING TUBS. 
CONTRACTORS’ PLANT AND FORGINGS. 

WHEELS & AXLES, TURNTABLES, &. Spl 50 
London Office: 110, Cannon Street, E.C, 


R. Y. PICKERING & GCO., LTD. 


(Established 1864). 


Builders of Railway Carriages an Wagons, 
Makers of Wheels and Axles oO all kinds. 


Chief Works and Offices— 
WISHAW, NEAR GLASGOW. 


London Office— Rc5O 
8. VIeTORTA STREET. WESTMINATER. S W 


TURN BR, LL.” 


of all 


IRON & WOOD FRAME WAGONS 
For Home, etpatel, & Foreign Railways. 


HEELS & AXLES. 
PERMANENT WAY 7 
Blevai k otal desargons 
Chief W: SGLEP MILL or . NOTTINGHAM 
: Sanctuary Howse, estminster 
Rae inate ited Advt ret icone in earh month ov page 8. 


inclusive), for all 
ERR, STUART 
» ELC, 998 


























Evectro-FLex Street CastTINGs 


Made by the Eleetro-Flex Steel Co., Ld., 


ARTHUR! REINER & Co., Ld., Sele Sales Ageuts 
1, Parlament Mansions, Victoria St., 


Dunston-on-Ty ne. 


London, S.W. 





6146 








M.A.N. Co., 
Caxton House, WESTMINSTER, S.W. 
Makers of Large 


NUREMBERG GAS ENGINES 
M.A.N. DIESEL ENGINES. 


Tiust-ated Adv rrisement las week Spl1n2n 


TWO 40-ton CRANES 


(Steam Titan). By Srotuert & Pirt, Ltd., Bath. 
rece 40 tons at 50ft. radius, and 14 tons at 
100f, radius. Gauge, 24tt Wheel Buse, 24ft. 
Erected ard in excellent condition —Apyply, S. 
PEARSON & SON, Ltd., of 10, Victoria-s"reet, 
We-tm Sw. 1055 





1eter 








IRON> STEEL 
HEMPcWIRE- 
ROPES’ CHRINS-Er 


SAM! DENISON <«-SON.L 
PARAS/OE* LEEDS:s-eE- 











CRAN ES o OF ALL KINDS. 








JOHN GRIEVE & Co... MOTHERW ELL. 











FAMOUS RAILWAY WORKS. 
ondon and North-Western Railway.—Large Engraving of the 


press Locomotive Marchioness of Stafford, and Coloured Engravings on 

art paper. ofthe Britanni Bridge and Kilsby Tunnel wrecks ee the London and North-Western Railway , 
for framing, can be had in sets at 1s. 3d. per set, post free. 

(jreat Western Railway.—A Large Engravin 


ine Great Bear anda Goods 
aris — ter ore] 


L 


celebrated Compound Ex; 


suirab 


ae ou Bans Pesccnser E 
ion 
suitable wag gd be had at 
THE 


tesa per et 





of the Great Western | 


= & third plate Four Reproductions 
Long Tunnel and Wooden ‘brivge, Bath 


“ENGINEER ” Office, 33, 3. Nartatt Street, Strand, W.C, 


Farnley 
Iro (Best 


Yorkshire), 


The Toughest a d 
the World, pone Best in 


Smith. Safest 
THE FARNLEY IRON CO., LTp. 


ALEX. WILSON 


Engineer, 


3, LOMBARD Court, London, BG 
Telegraphic Address—INGENIEUR, LON DON, 
SPECIALITIES : 

SIDE and STERN-WHEEL STEAMERS 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGEg, 
MACHINERY FOR VESSELS BUILD 
ABROAD, 





Spl <a 


A. G. MUMFORD, LD, 
CULVER STREET ENGINEERING WoRKs 
COLCHESTER. 


CONTRACTORS TO ADMIRALTY 
CROWN TAGENTS FOR THE CO. 
GOV. ERN MEN” 





WAR OFFICE 
DN Tks, AND FOREIgy 


STANDARD PATTERNS " L. LAUNCH and 
ENGINES in stock z GONE 
COMPS EH SURFACE DENSING : = 
i and 3 ‘diameter x ¢ ‘stroke, are 
7 “ 
74 
10 
12 
a | 
16 
18 
20 


MARINE 


Cylinders ty pattern 
h, 


a 


10 
12 
ee 
22 a 
a 6 , 
1 
gu and Lighest class Sorkmassh up. 
d full particulars on applicat 


SARNIA, CANADA, 


On the Main Artery of the Great Lake: 


MOOnrKMsy 


KX KKK KK KK KKK 


Spite 





UNEXCELLED RAIL AND WATER RATES, 


SALT, OIL, LUMBER, 
and IRON. 


A’ oe Ihegdaenanintiiti of the Sarnia Board of Trade is ne 
in England. 


All communications addressed to 1053, Engineer Office, 33, 
Norfolk-street, Strand, W.C., will receive prompt attention. 
_108%5 


STEAM METER 


let us send you particulars, 
THE CURNON STEAM METER CO., 


185, Princess Street, MANCHESTER. 
"Phone: 5791 Cirv. 


VALVES 


TURNBOLL’S SAFETY STOP CHECK 
SLUICE & REDUCING VALVES. 
Send fer Valve Sheet. 

ALEX. TURNBULL & CO., Ld., Bishopbriggs. 
T-legrams—Valve Glasgew * also Steering. Glasgow. X2 


DREDGING PLANT 


CRANES. 
VESSELS. 


HAARLEM, 
HOLLAND. 





Q84 








COAL BUNKERING 
WERF CONRAD, LTD. 


a 
SW BROA 








J. BLAKEBOROUGH 


WOODHOUSE WORKS, 
BRIGHOUSE, YORKS. 


Valves and Cocks of every description 


for all purposes. 


Sluice Valves from ltin. to 96in. Bore. 


& 


SONS, 


Best Materials and Workmanship. 
Designs outcome of over 50 years 
Valve Making Experience. 








MANNING, WARDLE 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and for all purposes. 
Engines up to 17in, eylinders, on four or six wheels, always in stock or in progress. 


Also makers of Steam Rail Motor Co; 


& 


h 


for aaa 





The “‘ABC” and “The Engineering Telegraph Codes” used. 


Materials and workmanship of the best quality. 
Specifieations, Photos and Prices on application, and Special Designs sent on receipt of particulars of requirements 


L™ 


Tank 


Co. 


G269 








Sest in 
st to 


[ERS 
LT 

ol 4237 
ORKS 


CE, 
REIGN 


ARINE 
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nts 
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WORTHINGTON 


PUMP COMPANY, LIMITED, 


with which is incorporated the European Business of the Blake and Knowles 
Steam Pump Co., 


153, QUEEN VICTORIA STREET, LONDON, E.C. 


Branches in Principal Towns and Cities throughout the World. 





Makers of High-Class 


PUMPING MACHINERY 


of all Types and for every Service. 


AIR COMPRESSORS, COMPLETE CONDENSING PLANTS, 
COOLING TOWERS, CENTRIFUGAL PUMPS, FEED PUMPS, 








POWER PUMPS, GAS AND OIL ENGINES, &c. 


Svecial Descriptive Leaflets tree on application. Y1047 








Wakefield Patent 
MECHANICAL LUBRICATOR 


Saturated and Superheated Steam, 
Gas & Oil Engines, Air Compressors, a. 


For 


ENGINES NOW FITTED 
1 5, 500 WAKEFIELD Fac icnka 
Cc. C. WAKEFIELD & CO., 


Wakefield House, Cheapside, London, E.C. 


Spl 3029 
































TECHNICAL 
31010) 645 The Largest Steam Users CARBIC 
WM iaree selection of Books on in the United Kingdom Oxy-Acetylene 
Bree p prefer the “TRIUMPH” to all WELDING & CUTTING 
Allied Trades other mechanical stokers PLANT 


DIAG S a BOCK LG 
Gyiainahle without de 


GEORG E ee & 10) ) N, ts 
BOOKSEL & PUBLISHE DIAL 





will execute all cutting and welding 


TRIMPH SPORE, 4-70 operations at a minimum cost. 


LEEDS. 








32 F Street, | 














HYDRAULIC 


JOcoMOTIVES 
BUMP, . 


at: READY Fi FoR | PROMPT DELIVERY 
Bin: BURNING CORL-WOOD oO1L FUELS 


“W.G.BAGNALLL® STAFFORD. 


S00 wswer wod Ad-. 2 
on page 43, Grertalle eonde. 


















motives, &c. 
pl) 3024 





 EATHERS 





e<eys 
aX 
R.A. ma MOST OF THE-LAREES _— —_ 

















» | 
vy 





| Main Office: 





Southern Pacific Rly. Bridge, Double Track, sing. leaf, span 187ft. 6in. 


7 STRAUSS TRUNNION BASCULE AND 


STRAUSS DIRECT LIFT BRIDGE DESIGNS 


For Highways and Railways over Navigable Waterways. 


THE LONGEST AND LARGEST BASCULE BRIDGES IN THE 
WORLD ARE STRAUSS DESIGNS. 


Write us for Photographs and Information. 


THE STRAUSS BASCULE BRIDGE CO., 


Sole British Representatives : R. S. PRICE, Ltd., 12, Norfolk St., Strand, London, W.C. 





NEW PORTABLE PLANT 
FOR 

Breakdown Gangs, 

Ship Yards, 

Motor Repair Shops, 

Railways and Tramways. 





Spl 3026 
For price and particulars apply to: 


CARBIC LIMITED, 


Walworth House, 51, Holborn Viaduct, 


CHICAGO, U.S.A. 6263 LONDON, E.C. 



































WELD 


SHEET METAL WORK. 


GALVANISING - TANKS - CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH & SON, REA STREET soutu. 








BIRMINGHAM. 


——osnnen 


ALEXANDER OLDHAM & SONS, 


DUKINFIELD. 


The Dukinfield Patent Pistons & 
Metallic Rod Packings. s, ss 


SEND FOR ILLUSTRATED CIRCULARS 








I, D 








HARPERS'’ LIST 
PAGES XIV.—XV. 
THREE WEEKS AGO. 


JOHN ROCERSON & CO., LTD. 


WOLSINGHAM, R.S.0., CO. DURHAM. 
Makers oF 

Steel Castings and Steel Forgings, 

Stoekless Anchors, Dredger Buckets, Links, 
and Tumblers, 
Steering Gear, E snd &e. 
Szxp your Ene 

L149 Telegrams: Slestanaien Woldinghens. 14 

















| 





The Calculating Machine and 
Engineering Company, Limited, 
WELSBACH HOUSE, KING’S CROSS, LONDON, 


Specialize in LIGHT and ACCURATE MACHINERY, JIGS, 
FIXTURES and SPECIAL TOOLS. 





NEW INVENTIONS WORKED OUT AND MANUFACTURED 








ON MODERN ECONOMICAL LINES. G286 








REINFORCED CONCRETE. 


the PIKETTY system is the best. 


Established 13 years. Plans and Estimates Free. 


Caissons, Pontoons, Jetties, Piers, Silos, Bridges, Reservoirs, Conduits, 
Warehouses, &c., on this system constructed in all countries. 


PAUL PIKETTY & CO., 











Spl 3082 


Engineers and Experts, 14, 16 & 18, Bloomsbury Street, London, W.C. 
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Seminars 5 | 


THE PULLEY ~—NEVER-FAILING || S*teceateet outs Ld 
ghtness an ng mbined. SUPERHEATERS. 
STEA M TRA PS. See Illustrated Advt, last ond next wee. Gog 


CLING- _— 
SURFACE 
THOMAS & BiSHop 








| 




















LARGE DISCHARGE CAPACITY. 
ABSOLUTE SHUT OFF. 


DISCHARGES AGAINST 
































119-125, Finsbury P; 
PRESSURE. London, E00"; 
See Illustrated Advt. last & next week 
The float is positively non-collapsing and ——— 
1s pivotted to the body of trapat the extreme Ge rR 99° 4 
end close to the valve attachment, thus giving B 000 ITNI Cc 
a leverage sufficiently effective to overcomea rer’ a = 
high resisting pressure and ensuring a power- WATER TUBE BOILERS and 
ful shut off when the water of condensation MECHANICAL STOKERS 
has been discharged. 20,000 H.P. n service. ss 
THE BRITISH NICLAUSSE BOILER CO., Ltd. 
BRITISH STEAM SPECIALTIES Lrtp Caxton Mouse, Westminster, &.W.” ci’ 
’ 





























Dt ee: WHARF STREET, LEICESTER. » || DELETTREZ vox inrtammanie t 
ete soi in sa eet ed tenes =———=!| LUBRICANT. NON-CORROSIVE. 
— Teaned Stest Shafting, oa. |oa. | 12 | 10 | 255 - Incomparably a agree = use, 


Gle 
A. W. KANIS, 66, Aldersgate St., LONDON, E.¢. 
See large advertisement last and next week. 
Wire: “ AWKANISTIC,” Cent. London. ‘Phone : 4348 City. 


MUSGRAVE BROS., *1:22si Ste 


Are makers _ the latest and most improved 


HYDRAULIC MACHINE TOOLS 
and OIL MILL MACHINERY. 


We keep a large stock of Punching and Shearing 
Machines G165 





















Wire Rope 
Suspension 
Bridges. 


Prices on 
Application, 











STEEL CONSTRUCTION. 




















Diameter .. .. .. .. ..| lin. | lgin. 2in. | 24in.| 3in. Bridges. Roofs. Buildings, &c. 

Ball Thrust Washers. eA oe 19 at | 43 | 68 ee E. W. SWEET & Co., Easton Rd., 

No. ummer Blocks .. .. E | 2 BRISTO ; 

No. 2 B stop Collars. . ae | ais } 1 ita ie ae ; 
No.7 A Flange Coupling ..! 2/24 | 3/- | 4/54! bag 18 











BALANCED Suipe VALVES 
Double and Triple Opening. 
ANDREWS & CAMERON kirkintitioch 


illustrated advt. in issue of Dec 19th. 8209 


FLEXIBLE COUPLINGS. 
Apply for Details, Plans and Estimates to 
BOVING AND CO., LTD. 


$1, Union Court, Old Broad St., London, E.C. 
fel.: Londen Wall 4306 (3 lines). T.A.: Jenorten, Lenten, 


DIESEL OL ENCINES 


Most Reliable and Economical 
Engines in existence. 


from G156 


Full particulars 
Consolidated Diesel Engine Manufacturers, Ltd. 
General Buildings, Aldwych, LONDON, w.c. 
Teleg.: “ Dressiumx, Lonpox.  Telep.: Crrv 2245 (3 lines) 
SEE OUR ADVERTISEMENT ON DEC. 5tH. 


JARDINE, “Sccos NOTTINGHAM. 
Telegrams: ‘‘ JARDINE, NOTTINGHAM.” 
Telephone Nos. 3295 and 3296. 11246 





LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send fer Catalegue and Particulars. 


LIDGERWOOD MANFG. CO. 


Caxton House, Westminster, London, S.W. 


F. W. BRACKETT & CO., Ltd., 


VACUUM PUMPS Colchester. 
FOR CYANIDE FILTERS. Z118 


STONEBREA KERS, 


Bodo 
Screens, Elevators, and nveyors. 
omplete Plants for Fine Crushing er Macadam 
are our Speciality. 


ROBERT BROADBENT & SON, Ltd. 
Phoenix Ironworks, STALYBRIDGE. 
Talephone No. 298. Tel. Addreas—Rroachent. Sta!rbridg: 


A. BEEBEE, 


WOOD STREET WORKS, FALLINGS HEATH, 


WEDNESBURY. 


Manufacturer of every variety or Q733 


ENGINEERS’ STUDS. 












































MITC HELI. WILLIAMS PATENT 


LUFFING CRANES. 


HIGHEST SPEEDS AND EFFIOIENOY. 
Greatest Safety. 
THE MITCHELL- WILLIAMS CRANE co., 
$8, Leadenhall Street, London, E.C. D5 





























™® CLEVELAND BRIDGE & ENGINEERING ffi. coneret contractors 


EXPERTS IN THE DESIGN, MANUFACTURE, AND ERECTION OF BRIDGES, 
ROOFS, WAREHOUSES, AND ALL CLASSES OF CONSTRUCTIONAL WORK. 








Wrorus « Heav Orrices: DARLINGTON, ENGLAND. 


Qa7s 
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(PATENT PRESSED STEEL TANKS 


Improved Pattern as Illustrated now being Supplied. 





IMMEDIATE DELIVERY FROM STOCK. 





These Tanks are almost exclusively used on South American Railways for 
Locomotive Water Supply. 





SOLE MAKERS: 


THOMAS PICCOTT & CO., LTD., 


BIRMINGHAM. 


Telephone : Central 3027 (2 lines). 





Telegrams—Atlas, Birmingham. 


These Tanks are built up of Plates 4ft, square. ll the plates are inter- 




















changeable, and can be erected by unskilled labour. London Office: 63, QUEEN VICTORIA STREET, E.C. 
STRONG. LIGHT. CHEAP. NEAT. UNBREAKABLE. Telegrams: Intersection, Cent. London. Telephone : City 8752. Spl 5142 
os 
THE 
Nati G i C 
ational Gas Engine Co. 
LIMITED 











AS SUPPLIED SPECIAL 
FOR FEATURES. 
Spinning Reliability 
Sheds, Regularity of 
Weaving Speed 
Sheds, Low Oil 
Electric Consumption 
Driving, Positive 
Collieries, Starting 
&c. Low Fuel 
Consumption 








3000 H.P. “NATIONAL” VERTICAL GAS ENGINES, 


Suitable for Central Station Work. 








ratona, Etta ASHTON - UNDER-LYNE. 9 «= scm. 



































PU M PS. ‘ For Driving either by Motor, Water Turbine, Steam Tur- 


bine, High-speed Steam Engine, or by Belts or Ropes. 
































SPECIAL FEATURES: 
Absence of Thrust Bearings. 
Automatic Differential Hydraulic Balance. 
High Efficiency 
Low First Cost. 
Accessibility. 
Adaptability for Increased or Decreased Number of Chambers. 


















































MANCHESTER and LONDON 








Write 
for ; 
Pump 1160 gallons per minute, 580ft. head, 1000 revs, per min. Booklet U 
Motor 300 B.H.P. at 450 volts direct-current, 1000 revs. per min. No. 50. | 
. (Tathers Platte 
i qkae 
\} 
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HARTNESS 


FLAT TURRET LATHE | 


Now built in two sizes—2ij by 24—12in. swin 
and 3 by 36—l4in. swing. Equipped with tools 
for either bar or chucking work. 





JONES & LAMSON MACHINE CO. 


“Jubilee Buildings ” 
97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 





HILL’S AUTOMATIC SAW - aes acme 


For Cold Iron 
and Steel Saws, 
made in two 


St.George’s Works. Wood’s Lane Derby 
Sole Proprietor, J. Hill, M.l.Mech.E 8 


DRUH ae PUMP, 


The best 
FURNACES 
STOKERS 
DESTRUCTORS 


MELDRU 
Qs48 SUPERHEATERS 


MELDRUMS, Limited, 
Canal Works, Timperley, MANCHESTER. 




















COMPONENT PARTS 
FOR ELECTRIC LIFTS. 
WINDING GEARS. CONTROLLERS. 
Everything except the Motor. 

All Electrical Engineers should apply for details. 

J. STANNAH, G20 
4, Skin Market Place, Bankside, London, S.E. 








Water Softeners 
Oil Eliminators 


APPLY TO 
THE dGARRIS PATENT FEED-WATER 


FILTER (1910), Ltd. 
(Established 1893). sm 196 


%, Grainger St. West. Neweastle-on-Tyne 














KIND CRUDE & TAR OIL 
MARINE TYPE ENGINES 


For Marine and Power Plants. G71 
Contractors to Italian Navy. 


ING. P. KIND & Co. TURIN, ITALY. 
THE 


ct Chip, ' 








‘STEAM & HAND GRANES 





RICHARD C. GIBBINS & Co. 


BERKLEY STREET, BIRMINGHAM. 


GLASGOW JOHN S. BISHOP, 51, Cadogan Street. 


MAKERS OF 


All kinds of Lifting Tackle. 














Klinger’s Packing and Satisfaction 
Go Hand in Hand 


Here’s where Klinger’s Packings 


'\.IME was once when a satis- 

factory packing couldn't 
be had for love or money. 
While steam pressures and 
temperatures have rapidly in- 
creased, packing has for the 
most part remained at a stand- 
still. 


give engineers a helping hand. It 
likesthe most trying and arduous tests 
you can give it. It won’t leak, score 
rods, create friction or call for much 
attention. But it will relieve your 
mind once and for all from packing 
troubles—it will give you satisfactory 
service—it will make that old rod 
shine up like glass, and incidentally i/ 
saves much packing expense. 

You try Klinger’s Packing and see! 

Every inch sold under an ironclad 
guarantee : 


*‘*‘Mioney~Back-If-Not-Satisfied”’ 


KLINGER’S *tox"’ PACKING 


**The Packing — Engineers”’ 


Better send that next packing order to: 
KLINGER COMPANY, 66, FENCHURCH STREET, LONDON, E.C. 


This is why packings of the 
eighties are useless for condi- 
tions 1914. 














BRADLEY 3-rou MILL 


The 20th Century Marvel for grinding 
PORTLAND CEMENTS 
PHOSPHATE ROCK 
LIMESTONE ; COAL 











Vv see Advert " Vv 


ORES of all kinds. 


Full particulars on application to— Spl 6088 


BRADLEY PULVERIZER Co. 


| 87, WALBROOK, LONDON, E.C. 











——= 
FERRANTI L». 


Central House, Kingsway, LONDON, W.C 


ELECTRICAL SWITCHGEAR, 
Instruments, Heating & Cooking Apparatus, 


TRANSFORMERS and METERS, 


Write for HIN Lists. __ Sie 


STABLEFORD & CO... CO., 


COALYILLE. 


RAILWAY CARRIAGE ane 
WAGON BUILDERS, 
For Home and Foreign Lines, 


BRAKEWORK, FORGINGS, CASTINGS, &¢, 
Telegrams—Stableford, Coalville. 











Registered Office: e 
% & 27, Exchange Bldgs., BIRMINGHAM. 
Tel.. Stableford. Birmingham Midland 74, 


The Grantham Boiler & Crank (9. (0,, 


GRANTHAM. 

















tm,” 
28 Years 
Manufacturing 


Vertical, 
Loco.,, 
Cornish, 
Field 
Tube, 
Colonial, 
&e. 
ee 
Also 
Air 
Receivers, 
Feed- 
Water 
Heaters, 
&e. 
——— 
Sp! 6106 
BENT CRANKS 
Forginvsor Finished 





VAUGHAN E SON, ire 
MANCHESTER. 


“er tures Advt Deo, 19th and Jan. 2nd. Spl 612 








THE 


HULBURD ENCINEERINC CO. 


Limited, 
St. Benet Chambers, Fenchurch Street, E.C. 
8026 





For dimlaved advt ase last and nert iames 


REYROLLE: 


HEBBURN-ON-TYNE. Spl 614 


SELF-ALIGNING FUSES. 


Easton & Anderson 


Proprietors 
The Pulsometer Engineering Company, Ltd 


Pumping 
Machinery 


for Sewage and Water Works. 


11, Tothill Street, LONDON, S.W. 
Wake BRANDING. 


INTERNATIONAL 
TRANSLATIONS 
AGENCY 
SPECIALISTS IN THE TRANSLATION OF 


TECHNICAL MATTER FOR ENGINEERS. 
57/60, Holborn Viaduct, London, E.C. 266 


‘DUDBRIDGE’ 


GAS & OIL. ENGINES. 


DUDBRIDGE IRON WORKS, Ld., 
STROUD, GLOS. 
See Illustrated Advt. in issne of Nov. 2ist 


MACHINE TOOLS. 


¢. W. Burton, Griffiths ;" 


LONDON, MANCHESTER, euasoow’ 


Ree Advt. in last and next weeks issue, 171900 


STONE BREAKERS, 


CONCRETE BREAKERS, MIXERS, 
DISINTEGRATOR .. priest ppb ony MORTAR 
MILLS ription of 
G MAC MINERS: 











4 
2 





30th year. 





867 








mA SON BROS. 
aking Mact 


BRANDON STREET, ENG. 


Lcrcusren 















THE ENGINEER vii 














pee oA rg 


















TRAILING SUCTION HOPPER DREDGERS ... =: 
GOLD & TIN RECOVERY DREDGERS .. =. 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 
= EE = 
INVENTORS and FIRST CONSTRUCTORS 


IMONS” 
PATENT 











iam CUTTER "Saas ae Sana 





x =: vf 
Telegraphic Addresses: 
Succ, Raxvasw. Srmemsn, Lopes, 


ee emma 
CODES: a BC, bru Eprrien. 


CONSTRUCTORS OF AOPPER 
& BARGE - LOADING BUCKET 
¢, DREDGERS; BARGE-LOADING, RE- 
CLAMATION, and “SIMONS” CUTTER 
SUCTION DREDGERS. 


= || ww. SIMONS & CO., Ltd., RENFREW, ar. GLASGOW. 


—————— 





HOPPER 















































ng ——__> 
al The 7 e 
: FOR MOTOR, MECHANICAL, ELECTRICAL AND GENERAL HAMMERED Standard Piston Ring 
. ENGINEERS, RAILWAY CARRIAGE AND WAGON 
be, BUILDERS, COACH BUILDERS, BOILERMAKERS, &c. CAST IRON & Engineering Co. 
: PISTON RINGS rite 
SHEFFIELD. 


Telephone No. 2149. 


(by the Davy-Robertson (; 
Ps, Patent Process). 
P All sizes from 2}in. \ 
s, to 72in. 














Telegrams, 
‘ant Quick Delivery. Ocean, Sheffield. 
a WE MAKE A STUDY OF EVERY ENQUIRY, AND, WHERE Low Prices. Sp 7058 
ed REQUIRED, SUGGEST THE BEST MATERIAL FOR BEST 
a RESULTS AND FINAL ECONOMY 


OUR EXPERIENCE IS AT YOUR SERVICE. R O C K E _ J O N T 


Send your Enquiries to 


THE SMETHWICK STAMPING COMPANY Chain Drives 


(Proprietors - THE VALOR COMPANY, Limited), QS25 é baal 
for all types of high-speed power transmission 
BRIDGE STREET, SMETHWICK. from 4H.P. to 1000 H.P. 








THE WESTINGHOUSE BRAKE CoO., LTD. 
82 YORK ROAD, LONDON, N. 


DANIELS HIGH SPEED PUMPS sicepiaenacbaacmemenunemumiciai ‘i 


With Gutermuth Patent Spring Valves. 


monearmen aramacs asta Maen || WRIGHT, ANDERSON & CO., 11 


Complete Sets of Engines, Gas Plants, STRUCTURAL ENGINEERS, 


TH. & J.D ANIELS, L Ltd, STROUD, Eng. CONSTRUE, GATESHEAD. 86200 GATESHEAD-ON-TYNE. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS of every description 


'BALCKE COOLING TOWERS. | 


Ovwer 3200 Piants supplied. 


Valves. Telegrams : Telephone : Steam Traps. 
Centrifugal Pumps. “Oa B/ ALCKE & Co., Ltd. ’ rail cneens Air Compressors. 
Broadway Court, Broadway, Westminster, 


OiL SEPARATORS. LONDON, s.w. AIR FILTERS. ,,, 


DREDGING PLANT 


UP TO THE LARCEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied 
GOLD DREDGERS A SPECIALITY. 


FERGUSON BROTHERS cporT cLascow), Lo. 


Shipouliders and Engineers, 


PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW 
Ga Admiralty List and War Office ret. 


GRAND PRIZE LONDON EXHIBITION, 1909. 
GOLD MEDAL JAPAN-BRITISH 1910, 
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AUTION.—£50 REWARD.’ 
H OSE Mer weather and Sons, Ltd., Hereby 


CAUTICN all Colonial and Foreign Buyers of their “ Extra 
Dub-Sub ” “‘ Dub-Sub,” and other 
A 0 S E brands of Fire Hose, to see that 

4 0 S E and Sons’ registered Trade Marks.—Greenwich, and 63, Long Acre, 
London, W.C 


their name as well as the dis- 


tinctive brand appear on each 
Write for Pamphlet, 


length. Don’t accept Hose 
marked “* Double - Su ape ° 

‘ Hints on Hose,” No. 50 9. 63. LONG ACRE, LONDON, wc. 

VISITORS INVITED TO INSPECT HOSE IN COURSE OF MANUFACTURE. 





Largest 
Makers of 
High- 
class Hose 
in the 
World. 


(ERRYW 
DOUBLE SUBSTANCE 
Sa a 


TRADE MARK \) 




















MACHINE 





RELIEVED TA PS 


FOR THE FINEST RESULTS 
IN TAP PRACTICE USE 
“B.S. T.” BRAND OF TAPS. 
MADE FROM SPECIALLY TESTED 


STEEL AND GUARANTEED FOR 
ACCURACY AND LONG LIFE. 


BRITISH STANDARD TAPS itp. 


Manufacturers of tne “B.S. T.” Brand of Engineers’ Taps, 
Cousins Street, Dudley Road, WOLVERHAMPTON. 
Telephone : 725 Wolverhampton. 








Write for List and 


compare prices, 


Telegrams : “ Britap, Wolverhampton.” 




















37,000 
HARTUNG GOVERNORS SOLD 


paid for {informacion Teading to 
(HARTUNG,KUHNE-CO ) 


THE BEST 
IMPROVED GOVERNOR 


pirating any of Merryweather 
FOR ALL KINDS OF MACHINERY é-ENGINES. 


C.C.CAMPART, 49, NEWGATE S™ LONDON.E.C.. 


SOLE REPRESENTATIVE FOR GREAT BRITAIN €-COLONIES. 


TELEGRAMS: CECAMPART,LONDON. TELEPHONE: 3497 centrat 
FURNAC 
A FOR INSULATION, TION, e10r een ace ete. 
Largest Stock in the World. 


F. WIGGINS & SONS. 


ENTIRELY ENCLOSED 











Telephone: Avenu Avenue 2248. 





E1705 








INDEPENDENT 


CONDENSING 
PLANTS 


OF EVERY TYPE, for TURBINES 
RECIPROCATING ENGINES. 


HIGHEST VACUUM GUARANTEED WITH MINIMUM POWER. 


ISAAG STOREY & SONS, L™ wanchesten. 


BRANCH OF UNITED BRASSFOUNDERS & ENGINEERS, Ltd. 


and 

















BUCKTON 


VERTICAL 
UNIVERSAL HORIZONTAL 


HAIN CABLE AND ANCHOR 
TESTING MACHINES 


JOSHUA BUCKTON & CO LTD LEEDS ENGLAND 


MACHINE TOOLS 
FOR HEAVY ORDNANCE 
TURBINES ENGINES BOILERS 

LOCOMOTIVES 
STEEL WORKS 
FORGES 


OOLS 
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LAN GY E’s 


1} OIL ENGINES. 











TA NX G YE = Mg BIRMINGHAM. 


No. 308 A 










] 
FOR REFINED OR CRUDE OILS. 








GLOVER’S 
LEAD - - - 
PRESSES - 


RS 


orq = Saat CER Ra RT seca ahue 
' ‘¢ ea meee ‘ 
BO a ine RE 








W. T. GLOVER « C2 
Trafford Park, 


| \ RE ede ; MANCHESTER. 
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IMPROVEMENTS IN BALL BEARING DRILLS 








Owing to our new manufacturing facilities, we have been able 
to incorporate the following improvements in our Ball Bearing Drills 
without any increase in price :— 

Belt tightened by screw, operated from front, 

Belt shifter can be operated from either side of the machine, 

Driving pulleys can be fitted at either side of the machine, 

All plain spindles have six speeds, from 230 to 2050 r.p.m. 

Geared spindles have six speeds, from 77 to 434 r.p.m. 

Working surface of table considerably increased on each size of machine 
Columns made larger and stronger. 


Countershaft diameter increased to l}in., and acts as a pulley for the two 
slowest speeds. 


Countershaft cones are self-adjusting along the shaft. 
Belt edges cannot be damaged by rubbing on any belt guides. 


We still have a few single and four spindle old pattern drills 


. for disposal at reduced prices. ~ 


ALFRED HERBERT LTD COVENTRY. 


MASSEY’S PATENT 


FRICTION DROP STAMPS. 


AN INEXPERIENCED BOY CAN 
WORK THEM WITH ABSOLUTE 
SAFETY AND CONFIDENCE 

























PERFECT CONTROL 


BECAUSE 
The clutch is of the simplest BECAUSE 


vossible design, no_ levers, 

joints, or complicated 

mechanism. There is a 

simple device which auto- 

matically reduces the friction 

of the clutch as the Tup 
rises. 


When you pull the cord the Tup 
rises. 





When you release the cord the Tup 
falls. 


When you hold the cord stationary 
the Tup remains stationary. 


LARCE NUMBERS 
SUCCESSFULLY AT WORK. 


CAN BE SEEN AT WORK 
IN OUR SMITHY. 





STEAM DROP STAMPS. 
STEAM HAMMERS. 


b. & S. MASSEY, ~ MANCHESTER 


LONDON OFFICE: St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE: 74, York Street. BELFAST OFFICE: 93, Ann Street. 
CARDIFF OFFICE: Princes Chambers. PARIS OFFICE for France and Belgium: COPE & SIMON, 13, Rue Perdonnet, Paris. 
GENOA OFFICE for Italy: EMILIO CLAVARINO, 33, Via XX. Settembre. 


PNEUMATIC POWER HAMMERS. 
COMPRESSED AIR HAMMERS. 


X1877 
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CONVEYOR-ELEVATOR C' 


LOWER BRIDGE WORKS, 
J. d. Stevenson, 


ACCRINGTON, LANCASHIRE. PROPRIBTOR. 


Contractors to H.M. Government. 




























Telegrams: CONVEYOR, ACCRINGTON. National ‘Teleghons No. 0278, 
SPIRAL CONVEYORS GRAIN ELEVATORS 
COAL CONVEYORS COAL ELEVATORS 
GRAIN > CHAIN 
CONVEYORS ELEVATORS 
TRAY BELT 
_ CONVEYORS ELEVATORS 
STOKEHOLD BALE 
CONVEYORS spliueé ELEVATORS 











SIGNALLING 


T™ McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 







Address 











58, Victoria Street, London, S.W. 
Telegrams: Telephone 
“ Powersig, Sowest, London.” 4760 Victoria (2 lines). 














35, Queen Victoria Street, E.C., 


LONDON. 


Telephone: 9531 CITY 


Works: 


THRAPSTON. 


Telephone: No. 19 THRAPSTON. 
Telegrams: ‘GRACE, THRAPSTON.” 


J135 


Illustrated Priced Catalogue post tree on application 
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ARMSTRONG WHITWORTH 








es 
———————— 


y AW 
y PAPER “PINIONS 


WILL WORK UNDER ALL CONDITIONS. 





OUR WATERPROOFED PINION is specially suited to work in OIL or WATER. ALL PINIONS 
FITTED with Metal Flanges and Bushed where possible. 


SILENT RUNNING. 
SIR W. G. ARMSTRONG, WHITWORTH & CO., L” 


OPENSHAW, MANCHESTER. 


LONDON OFFICE: 8, Gt. George Street, Westminster. 




















HEAD, WRIGHTSON & CO.. LTD., TEESDALE IRONWORKS, THORNABY-ON-I EES. 
. ae TEE ae — ; =a 








ROOFS, bie ce 4 | MINING PLANT 
IM, pp), i —_———— STAMPINGS 
aE % C FORCINCS. 





d all kinds of 


STRUCTURAL e's : 
WORK. WACOR 


RAILWAY CHAIRS WACON FITTINGS. 





and 
Also 


SLEEPERS. ee § ALL CLASSES OF 


sninlicies nee > & ~ AP ENCINEERING 
PULLEY BLOCKS. [Seem an | CASTINGS. 














BLAS IK FURNACE PLANET. 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 




















KERR, STUART & CO. LD. 


5, BROAD STREET PLACE, LONDON, E.¢. CALIFORNIA WORKS, STOKE-ON-TRENT — 


All Communications to London. 
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VIEW ON DECK. 150-TON CRANE. 








. 160-TON 
(Firm A. F. SMULDERS), eck 
110-TON 
SCHIEDAM, HOLLAND. 
Telegraphic Address: ASMULDERS, SCHIEDAM. PULLEY 
Codes Used : ABC, 4th and 6th Edition. 

ee Union, Universal Edition. 

aor gS tess Edition. BLOCK. 


oe Sole Agency for the United Kingdom: 
WITH COMMITTEE INSPECTING DELEGATES. ANDERSON RODGER, 


38, VICTORIA ST., WESTMINSTER, S.W. 


c% 
Ves ad “oO 


























150-TON FLOATING, PIVOTING and DERRICKING CRANE. 


Height above Water Line - . 60 mts. (I96ft.) 
Lifting Radius for 40 Tons ~ 453 ,, (149ft.) 
ie a - 26; ,, (87ft.) 
a 2 - 263 ,, (87ft.) 


These cranes are mostly supplied to Governments and Harbour Authorities, and a good many of them are repeat orders. 
We have sent out these cranes to the Argentine, to Brazil, Chili, the Dutch Colonies, France, Italy, Russia, &c. &c. 














OTHER DEPARTMENTS. 


a: DREDGING PLANT 


OF ALL TYPES & ANY CAPACITY. 


PATENTED BUNKERING VESSELS 
ID: DIESEL MOTORS of any Capacity 


Stationary and Marine. 





BOILERS of every description. 
BRIDGE & ROOF CONSTRUCTION. 


Boiler Works: A. F. SMULDERS, Grace-Berleur, nr. Liege, Dagon —— 
1582 
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PHOTO OF BATES’ PATENT SEMI-DIESEL CRUDE OIL ENGINE. 


16 TO 100 B.ALP. 


HT ALSO 








BATES’ GAS ENGINES & SUCTION | 
GAS PLANTS. 


THOUSANDS AT WORK IN ALL PARTS OF THE WORLD. 
WRITE FOR CATALOGUE. 


W. J. BATES « GO., 


LTD., 
VICTORIA IRONWORKS, 


DENTON, ws. ~ 


HIGHEST AWARDS. 


ESTAB. 1897. 












Loe 
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WHA o NY 
ACCUMULATORS. 


R 









N A 
C Machine 


Hit QU POONONTE OOO SOOT TTA 


INTENSIFIERS. 
PRESSES 

for Cotton, Yarn, Cloth, Wool, Fibre, Paper, Rubber, Scrap Metal, Bowls, 

Margarine, Oleo, Tallow, Meat, Tinctures, Hides, Flanging & Forging, &c. 
PUMPS, ELECTRIC, STEAM AND BELT-DRIVEN. 








LIFTS. 









Special Facilities for Grind- 
ing Bowls or Shafts up 
to Slin. diameter and 18ft. 
long. 


HYDRAULIC FORCING PRESS WITH ELECTRIC DRIVEN PUMPS, FOR FORCING 
SHELLS INTO CYLINDERS, &c 


Tel hic Addrese— ESTABLISHED 1850. 6th Edition A B O and Al Codes used. 
jum, Manchester. Telephene No. 431 City Private Branch Eachanye 


Head Office & Works : Spl 1135 
Wellington Street Works, nr. Manchester. 


Jol ‘i b sh Sh law WV 


JUI edhe fl He bal t Uy cai 
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JOHN HANDS & SONS LE’. 


—= CARDICAN WORKS —— 


BIRMINGHAM 


CUTTING OUT PRESSES. 
DRAWING, EXTENDING & 
EMBOSSING PRESSES. 











SIEBE, GORMAN & C0.’S 
DIVING APPARATUS. 


Sole Makers to the British Admiralty. 


AIR ‘COMPRESSORS & VACUUM PUMPS. 


Self-contained Oxygen Breathing Apparatus 
for Work in foul atmospheres. 


SMOKE HELMETS. OXYGEN REVIVING APPARATUS, etc. 





Catalogues free on application to 
187, WESTMINSTER BRIDGE RD., LONDON, S.E. 
Factory—"‘Neptune’ Works, Lambeth. Y549 
Telegrams—“‘ Siebe, Lamb, London. Telephone No. 261 Hop 





THREE-PHASE MOTORS 








THREE-PHASE MOTORS 
(WITH STARTERS AND CONTROL PANELS) 
DRIVING MILLS IN A SOUTH AFRICAN GOLD MINE. 
OUTPUT OF EACH: 100 B.H.P., 585 R.P.M. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office— Supplies Dept. and Stores— 
naeeh> HOUSE, WESTMINSTER, 8.W. 88 & 39, UPPER THAMES STREET, E.C. 
leph one—Gerrard Telephone—City 5360. 
Tigres" «Siembralos Vic, London.” Telegrams—‘“Siemotor Cent, London.” 
and d Fittings—TYSSEN STREET, DALSTON, N.E. 
Telegrams—“ 


“Tantalum” La Siemédyn Kinland, London.” 


Tel®faones—Centra! /9 and Dalste: 
BRANCHES— 
AUCKLAND (N.Z. Dee TOWN 
ELH 


Works—STAFFORD. 
ee RANGOON SYDNEY 
MADRAS RIO DE JANEIRO TOKYO 
MANCHEST ER SHANGHAI TORONTO 
ISTOL DUNEDIN(N.Z.) MELBOURNE pou VALPARAISO 
BUENOS AYRES GLASGOW MONTREAL NGAPORE WELLINGTON (N.Z.) 
CALCUTTA HONG KONG NEWCASTLE SOUTHAMPTON WINNIPEG D510 


BIRMINGHAM 
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“PEARN - RICHARDS” 


PATENT HIGH-SPEED COMBINED SURFACING, 
BORING, MILLING AND DRILLING MACHINE. 


INDISPENSABLE TO EVERY MACHINE SHOP. 








32 Spindle Speeds with increased 
Cutting Power. 


Combination of Single Belt and 
Gear Drive to the spindle, this 
guarantees Silent Running. 


Speed and Feed Gearing as well 

as the Self-adjusting Friction 

Clutches run in Oil Baths, and 

are readily accessible without the 

removal of any other parts of the 
machine. 


Rapid Power Traverse to all 
motions. 


Fine adjustment by Stationary 
Hand Wheel to Tool Slide for 
Turning and Boring. 


Heavy Construction throughout 
to absorb all Vibrations 


Interlocking Levers for Speed 
and Feed changing. 


Revolving Table can be slightly 
raised to facilitate turning. 


The Bed is carried down to the 
floor. The cuttings are discharged 
at the back of the machine. 


No Bolting to foundations neces. 
sary. 


This type of machine was first made under our License by George Richards and Co., Ltd., some 23 years since, 


| and it is now one of their leading Specialties. 


IMPORTANT - Subsequent Patents have been obtained, and various improvements made by George Richards and Co., Ltd., and - IMPORTANT 
| ourselves, culminating in our 1912 Patent and styled the ** PEA RN-RICHARDS” machine. This 
machine HAS NO RIWAL for workmanship, accuracy and rapid production of work. 


FRANK PEARN & GO., LTD., West Corton, | CEORCE RICHARDS & CO., LTD., Broaoneatn, 


MANCHESTER. F 











No. 4 OIL FURNACE, BAR HEATING TYPE 


BRETT’S PATENT LIFTER CO, 
COVENTRY. 


TO OBTAIN THE BEST RESULTS FROM OIL FUEL AN EFFICIENT BURNER WHICH 
THOROUGHLY CONSUMES THE OIL IS NECESSARY. 


WITH OUR PATENT BURNERS THE OIL IS MIXED WITH AIR (WITH TEMPERATURE 
INCREASED BY A SPECIAL ARRANGEMENT) BY A ROTATING FAN, AND THEN 
IGNITED IN A COMBUSTION CHAMBER BEFORE ENTERING THE FURNACE. BY THIS 


means HEAVY OILS AT COMPARATIVELY LOW COST INCLUDING COAL 
TAR ARE SUCCESSFULLY USED. 


THE BURNERS ARE SELF-CONTAINED WITH COMBUSTION CHAMBER, AND ARE 
ADAPTABLE TO ANY ORDINARY TYPE OF FURNACE. 


PRICES OF BAR HEATING, BILLET HEATING, OR SPECIAL DESIGNS OF FURNACES 
SENT ON RECEIPT OF PARTICULARS OF WORK TO BE HEATED. 


DROP HAMMERS é6team or FRICTION DRIVE). 
POWER PRESSES. 
FURNACES For coke FUEL. 








THOMAS PERRY & SON, LID., “sistoy, exci. 


CHmiLLE DD 


ROLLING MILL MACHINERY. 
n———— STEAM, BLOWING & PUMPING ENGINES. 
j_ MACHINE-MADE WHEELS. 
SHEARING MACHINES FOR PLATES, 
BLOOMS, &c. X1378 
CASTINGS OF EVERY DESCRIPTION. 





AND GRAIN ROLLS. 





lary 
for 


out 
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~ YARROW’S SHALLOW-DRAUGHT STEAMERS. 





Messrs. YARROW make as 


rand of SHALLOW-DRAUGHT RIVER STEAMERS, either propelled by’ 














STERN-WHEEL »r by SCREWS working in TUNNELS, fitted 


with YAR RROW'S PATENT HINGED FLAP. AFT, by which means a considerable increase’of:speed is obtained without increase of cost. N7 


YARROW & CO,., Ltd., GLASGOW. 


(Formerly of 
POPLAR, LONDON. 








BOLLING «= LOWE,. 


Engineers and Merchants 


La 








Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments , 
PLANS AND ESTIMATES ™ ©a 
MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & — _— a 


Formerly Wim. Bird & _—_ 
Established 1827. 


scription of 


Stocks ot New and Slightly Defectiwe Rails. 


LONDON, E.c. 


Laurence Pountmey Hill 


Telegrams: BIRD, LONDON. 
Codes Used ABC, Ai, and Engineering Telegraph. 








H.W.KEARNS &CO,LTD. 


PDANRUENTH un MANCUCCTED 





The most highly developed 





MachineTool of recent times 


The enemy of the Lathe, 
Drill, Planer, Shaper, Slotter 
and Milling Machine. 





Ifyou havepiecesto machine 
(eithe: complicatedorsimple) 
consult us before purchasing 





other machine Tools. 











Our guaranteed times will 
probably show you how to 





save initial outlay as well as 






manufacturing costs. 






ENGINEERS 


MADE IN 
FIVE 
SIZES. 








THIS IS THE 
TEST PIECE 














SUPPLIED WITH 


EVERY MACHINE. 





POSITIVE PROOF 











OUR PATENT 
COMBINED 
HIGH SPEED 


BORING, 
MILLING 
& DRILLING 








of ACCURACY. 










SURFACING, 


MACHINES. 










Test Piece supplied with 
every machine as a Guaran- 





tee of Accuracy of the 


Machine. 










Direct Belt Drive for Drill- 
ing, &c.,giving higher speeds 





and greater silence and free- 





dom from vibration than 





where gearing of no pur- 





chase is used between belt 





pulley and spindle. 










Bed Specially Deep with 
web top and bottom, but left 
slightly clear of the ground 


in centre to increase the 







accessibility of the machine 
and to facilitate the removal 


of cuttings. 











Single Belt Drive, our Speed 
Changing Device & Patent 
Clutch, Stationary Facing 
Hand Wheel, Revolving 
Mechanism to Turn Table, 
Rapid Power Traverse to 


all motions, and numerous 









interesting features fitted to 





every machine. 





Write for full particulars. 
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CONTRACTORS TO THE SRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS, ALSO ON INDIA AND WAR 


CONSOLIDATED PNEUMATIC TOOL Co., 


nefinn | 


Ge - Little Giant Pneumatic Drill, 


LittlesGiant€Close Quarter Dril! for_Drilling3in 
awkward corners. 





Pneumatic Wood Boring Drill, 
A.C.R. type. Capacity fin. in 





Fitted with two working spindles, for drilling up to 
soft wood. Midget Drill, Type 10 F, weight 8 lb, capacity jin. in steel. jin. and tapping up to jin. 


PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. 


Workshops and Showroom within a few minutes’ walk of the offices, 
where PNEUMATIC and ELECTRIC TOOLS can be seen in operation. 






















Telegrams: CAULKING, PARL., LONDON. Works: FRASERBURG H, SCOTLAND. Telephone : 9215 GERRARD (8 lines). Spl Y867 
PLATES _ SIEMENS-MARTIN OPEN-HEARTH STEEL. = 
BOILERS, 
SHIPS, 
BRIDGES, 


— 


From iin. to Gin. thick. — 


TO ALL SURVEYS. 


Soft Welding and Flanging Plates for Furnaces 
and other Purposes. 





On Admiralty and Board of Trade Lists. 


Stewarts and Lloyds, Ltd., 41, Oswald Street, GLASGOW. 




















A. RANSOME & CO., LTD., Newark -on-Trent, ENGLAND. 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C. 


HIGH CLASS WOOD WOT MACHINERY. 


SOME SPECIALITIES: SOME SPECIALITIES: 


Saw Mill and Joiners’ sonpuae id = 

Machines for Shipbuilding and Dockyards. 

Machines for Making Ralway Carriages and Wagons 
Cc. 








Cask-making Machinery. Tea Box Plants. 

Machines for Woodwork in Motor Cars, &c. 

Machines for Making Raliway Sleepers and Keys, 
Cc. Cc. 





:RANSOME’S AUTOMATIC SLEEPER, ADZING AND 
BORING MACHINE. 





Contractors to the Admiralty, War Office, India 
Office, Home, Foreign and Colonial Governments, 
Railway Companies, &c. N2 


























RANSOME’S LOG CROSS-CUT SAW FOR SAW MILL RANSOME’S TENONING MACHINE FOR RAILWAY 
AND FORESTRY WORK. Sole Makers of Ransome’s Patent Tested Ball Bearings forall purposes CARRIAGE AND WAGON WORK. 


For ENGINES. SOLUBLE OILS For MOTORS. 


» CYLINDERS. » TURBINES. 

















» GAS ENGINES. SCREW CUTTING, DRILLING and TURNING. » GEARS, CHAINS, 
99 we 
griphon or _ fron sie sonnei Blacks 
THE \ oO Works and Offices— 
ADAMS BRITISH OIL C®: YT eg npincthaiggregs PLOUCH BRIDGE, DEPTFORD 
em. Lubricants — om, st. 
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DEMAG. DUISBURG. 


DEUTSCHE MASCHINENFASBRIK A.-G. 


LOADING and pte groan PLANTS. 






HARBOUR 
CRANES. 


SHIPBUILDING 
wesc’ BERTHS, 


SLs) BLAST FURNACE PLANTS 
‘ WITH AUTOMATIC CHARGERS. 


CRANES 


SEE OF ALL KINDS FOR ALL PURPOSES 



























FOSTER ARMOURED 
SUPERHEATER. 


000 «. 


FINAL TEMPERATURE 
MAINTAINED. 


—_— 














HEENAN & FROUDE, LTD., 


WORCESTER. xi768 



















HIGHSPEED STEAM ENGINES 


and STEAM DYNAMOS. 





E, READER? SONS 


NOTTINGHAM. 





LONDON and EXPORT OFFICE: 5, New London=Street, F.C. 


Telegrams—Readers Nottingham. 
Readernott London 


Telephone—4 4 Nottingham 
850 Central | onden,' 
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OHN LYSAGHT, in. 


Panel Plates for Railway Carriage Work. Highly-finished Sheets for Special Purpeses. 
Tested and Guaranteed Sheets for Dynamos, Transformers, and Turbo-Alternators. 


sur cupeous STEEL SHEETS "SE | 
AND CLOSE ANNEALED FLATTENED. | 


Sheets from 10 to 24 gauge are flattened (Dead Flat). A Specification 6ft. long by 24, For all Working-up Purposes. 
30, and 36in. wide in 10 to 28 gauge can be despatched from stock immediately. 








MACHINE-CUT CIRCLES up to 48in diameter. CLOSE ANNEALING COVERS. SOLID WELDED GALVANISING BATHS, | 
CHILLED ROLLS for Sheet Mills, Tinplate Mills, &c. | 


For Galvanised Flat and Corrugated Sheets, Wire Netting, Tanks, Cisterns, Hollow-wares, and Gonstructional Iron Work see other Advts. Address—St, Vincent Works, Bristol, 


oRB works, NEWPORT wmovwn.,). motion 























M°KENZIE & HOLLAND, L™: 


RAILWAY SIGNALLING & INTERLOCKING ENCINEERS & CONTRACTORS. 
IMPROVED PATENT ELECTRIC BLOCK INTERLOCKING 


FOR_ SINGLE LINE, DOUBLE LINE, & “REVERSIBLE LINE” WORKING. 


POWER SIGNALLINC—ELECTRO-OIL, ALL-ELECTRIC, OR ELECTRO-PNEUMATIC. 





LEVEL CROSSING GATES. LATTICE STEEL MASTS. SIGNAL WIRE BINDERS. TELEGRAPH WIRE CLIPS. 





TRACK CIRCUIT APPLIANCES A SPECIALITY. 


HEAD OFFICE :— 


58, VICTORIA STREET, LONDON, S.W. 
Srtr-contemed (cet & Mock tm Grument Telegrams :—'' MAOKsIG,”” LONDON. Telephene :—VIOTORIA 4760 (Two lines), Works :—WORCESTER. 


Line Wire System. 


Points Interlocking Handle, 














LARGE GAS ENGINES 


for Driving 





Dynamos, Blast 
Furnace 


and Steel Works 


Blowing Engines 


driven by 


Blast Furnace, 


fees : Eee an | Coke-Oven 
GAS DYNAMO POWER STATION OF THE GEWERKSCHAFT and Producer Gas. 


DEUTSCHER KAISER, BRUCKHAUSEN-RHEIN: 
12 GAS DYNAMOS, 32,200 B.HP. TOTAL CAPACITY. G101 





Sole British Representatives: R. S. PRICE, Ltd., 12, Norfolk Street, Strand, London, W.C. 














—. 
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WEIR 
PUMPS 


STAND UNEQUALLED 
FOR 


ECONOMY 
EFFICIENCY 
RELIABILITY 
DURABILITY 


Over 50,000 at Work. 





Supplied to the leading Municipalities, Power 
Corporations, Collieries, Mills, Factories, 8c. 


G. & J. WEIR, [S333 

















Worm = Block gh og Plate 
Chain. 10 to 124 T 








|) 





Ungeared = 
Trolle 


Geared Travelling Trolley 
4 ton to 10 tons. } ton to 5 Phone 


Chain-Blocks. 


Travelling Chain 
Et Blocks. 


“eeu Travelling Crabs. 
} UNCONDITIONAL OFFER. 

“‘Maxim” and “Victoria” worm and spur-geared Chain-Blocks 
Travelling Block. will be sent on rer to pany user at my own — 


Worm red. 
4 ton to 10 tons. 


\ UPWARDS OF 170,0 000 n WORM | , a SPUR-GEARED’ 















































| 
am 


Chain Block. 
4 ton to 2 tons. 




















ctl a BLOCKS SOLD IN ABOUT 21 YEARS. 
6 cmt. to 10 tons, WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 





The framework of the various apparatus shown above is in every case » composed of 


IMP ORTA © WROUGHT STEEL PLATES and FORGINGS. The Chain is guaranteed best, best, best quality 
special finish. The Hand-chain Wheels are of CAST-STEEL and the brake is self-acting and sustains the load at any height. 


Worm Geared When you buy a 1 ton ‘‘ Worm"’ or ‘‘Spur-Geared"’ Block it is tested with a load of 134 tons, 
“te 10 tone: BUT SOLD AS A 1 TON BLOCK. 


to 10 tons. 


‘oer rete ge oa *. G O D - R EY, 
Orders Executed same day q } 
as received. 


CONTRACTORS TO H.M. GOVERNMENT. 
Engineer, LOUGHBOROUGH, Leicestershire. 


Telegrams: “Maxim, : “Maxim, Loughborough. sf 

















BROS \ LT a le 
HULL* LONDON. 
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ROBERT STEPHENSON & GO. LTD, “°°Dsaumcron 


Telegrams; Rocket, Darlington. Nat. Telephones: Nos. 200 and 300, Engineering Standards, A B C (6th Ed.), Engineering Telegraph (2nd Ed.), and Kendall's, 
ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 


Telegrams: Altiscope, London. LONDON OFFICE: Sanctuary House, Westminster, S.W. Telephone: 650 Victoria 


LOCOMOTIVES °& THE HIGHINY SIZE AND CAPACITY 








SPECIAL LOCOMOTIVEs,_ 
SINGLE EXPANSION, ARTICy- 
LATED, or other types with 
FLEXIBLE WHEEL BASE, 19 
SUIT ANY GAUGE OF Ral, 
and CONDITIONS OF SERVICE, 


Q697 


BRICK MACHINERY 


| For all kinds of Clay. Any Capacity. 
| More Efficient and Stronger than any other make 


BENNETT&SAYER 


Enmdinmeers, DERBY. S55 

















WM. GEIPEL & CO., 
Vulcan Works, St. Thomas St.. London, SE. 














Contractors to H.M. Government. “ 





{ 


“HANDLE MAKERS. 





| HORNBY ROAD,BOOTLE,LIVERPOOL. 


“RIBBONITE” 




















DO YOUR ENGINE RODS SHOW WEAR ? | LEAD 


Then do away with the hard packing you 
are using and try 


OXY-ACETVLENE|? © _PALMETTO™. — 


| each strand of which contains graphite grease 
WELDING & CUTTING PLANT || lubricant that works to the rod and keeps it in The BEST for CAULKING 
MANUFACTURERS. | a perfect state of Iubrication. | water Mains, Gas Mains, 
RODS WORKING ON “PALMETTO” ‘| Cast-Iron Sewage Pipes, ac. 


McGOWAN, WILD & CO., | —— HAVE A MIRROR FINISH. — fae 
Hurst Street, BIRMINGHAM. 270 Let us help you to decide by sending you a Samples and Prices from :— 


“BEATALL” AIR COMPRESSORS. f° pe salle — | The BRITISH RIBBONITE LEAD 
Stock Delivery. | . O., Co., Ltd., 


dvt. d next week. 
Mastrated A — - Sole Manufacturers, | i2s, ee Street, 
| | Telephone : Holborn 2283. London, E.C. 


ARNOLD GOODWIN & SON, Ltd., Hl QUEEN ANNE'S CHAMBERS, WESTMINSTER, LONDON, S.W. a | G76 
10, Southwark, LONDON. a7 


Diese ENGINES | = | STURTEVANT 


(POLAR TYPE) 


“ac GRAFTON & CO. Bae 


7 






































See Illustrated advertisement last and next week. G21 
CONTRACTORS TO H.M. GOVERNMENT. 


Mewaiiia: curt Eoron, ‘BEDFORD. | igre ween! aA CHUCK 
lag MADE. 
om 


Screws have double 
Thrust Bearings 


(10in. size and upwards). 


Stock Sizes: 44in., Gin., 8in., 9in., Win., 12in., 
14in., 15in., 16in., 18in., 20in., 22in., & 24in. dia. 


| Price Lists and Discounts on Application. 
Manufactured by On ApmIRALTY List. 


F. PRATT & CO., LTD., 


| Eagle Iron Works, HALIFA England: 
| Centon Office : 7, Laurence Pountney Hill, 8 C. 5 





WELDING & CUTTING OF METALS. 
The “INCANTO” 


LOW -PRESSURE SYSTEM 
AS USED BY 
The Admiralty, War Office, L.C.C. 


and All Important Engineers. 


{Illustrated Descriptive Price List 
free on application. 


COMPLETE OUTFITS SUPPLIED 
OR WORK UNDERTAKEN. 





KLEINS DOUBLE VALVE 


THORN & HODDLE ACETYLENE CO. SILVER MEDAL, Inventions Exhibition, London, 1885. | FREE FALL S¥EAM TRAP 
151, VICTORIA ST, WESTMINSTER ‘“° Ff GOLD MEDAL, PARIS, 1900. OVER 2500V0 SOLD. 
ESTABLISHED 290 Snail spe GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London 1908. THE KLEIN CINEERING C°(19°8)LT2 
z GRAND PRIX, Buenos Aires Exhibition, 1910. C2188 34.MARKET St MANCHESTER. 











RS! 


TY, 


ES,— 
TICU. 

With 
E, TO 
RAIL 
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WESTINGHOUSE 
3-STAGE COMPOUND 


AIR COMPRESSORS 





are self-cooling and 
gage no water jackets. 





» particular feature of this class of pum» 
is ie the low temperature « which the com- 
pressed air is delivere 4, varying from 168 
deg. to 966 Daag. Fah. maximum 

Write for latest Catalogue 36% 


to the Manufacturers : 


THE WESTINGHOUSE BRAKE 


CO., LTO., 
82 York Road, LONDON, N. 














KORDEN 
COUNTER 


Watch starts or stops at 
the identical moment the 
counter spindle is applied 
or withdrawn. 
Correct within half of one 
per cent. (Faraday House 
test). 









On Admiralty List. — 





Send for List 53 K.C. 


JOHN DAVIS 
owe &SON (Derby), Ld 
All Saints Works, DERBY 
ICE-MAKING AND 
REFRIGERATING PLANTS 


(All capacities), 


NH; & CO, COMPRESSION 
SYSTEMS. 


. J. WORSSAM & SON, LTD., 


Engineers, 
‘.WENLOCK BASIN, WENLOCK. ROAD. 
LONDON, N. G273 








THE “SKATOSKALO” 
PNEUMATIC SCALING TOOL. 





For Cleaning ALL PARTS of Lancashire, Cornish, 
Marine and Vertical Boilers, Bridges, Girders, &e., also 
opper Brewery Coils. G222 


Send for Leaflet fully describing its uses to :— 


FRANK GILMAN (sole Maker), 


62, Lightwoods Hill, BIRMINGHAM. 





BARKER: SPINKe-LEASE: 








CROWGILL ROAD, 
SHIPLEY» YORKS. 


tng “un Gdvertisement show. TURRET-CAPSTAN ¢ 
> faagy week's Baa lae LATHES. 








WELLS WASTE OL 


SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR THE 


FILTERS 




















NAVY, DOCKYARDS, &c., AND TO THE LEADING ELECTRIC 
LIGHT INSTALLATIONS, ENGINEERING WORKS, GAS ENGINE 












MAKERS, PRINTERS, MOTOR GARAGES, &c. &c. 








er 2O OOO wii 











Money Savers to any Users of Machinery. 











Pay first cost in a short time, as Dirtied Oil, which has hitherto 
been thrown away, can be filtered and used again and again. 


Write for List of ‘Testimonials ‘and samples of work done by the Filter. 









lons oil, 22in. x 
lons oil, 27in. x 


lons ov, 36in. 





No. 1. For users having only asmall quantity £ s. d. 
of oil to treat (no syphon), 17in.x 9in. 115 O 


No. 2. Two top chambers hold about 3 gal- 


10in. 


No. 8. Two top chambers hold about 6 gal- 


12in. 


No. 4. Two top chambers hold about 12 gal- 


x 16in. 


No. 5. Two top eaaies hold about 5 24 A gal 

lons oil, 43in. X 23in. ... ose 

Larger Sizes — of dealing with some 250 to 500 Gallons 
Oil thes week. Prices on —e. 


A.C. WELLS & CO.,%s"n="* LONDON. 







sed: ons! oes 210 0 






































JOHN OAHREY & Sons, 


MANUFACTURERS « OF LIMITED. 


GENUINE EMERY, 


EMERY 


CORUNDUM T A PF 


EMERY CLOTH, | am * 
GLASS PAPER. BLACK LEAD. 


FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements of 
buvers. Prices quoted on receipt of particulars. 


EMERY AND CORUNDUM DISCS 


Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHIN 


EMERY WHEELS. 


WELLINGTON MILLS WESTMINSTER BRIDGE ROAD, LONDON, S.E. a 











Installation of Ruston 150 B.H.P. Producer and Engine at a Saw Mill. 


The Owners of the above Plant write :— 
‘This Plant has superseded condensing and other Steam Engines, 
p nil in various parts of our works, which consumed a great quantity 
of coal, and has centralised the Plant. The engine drives a dynamo 
supplying current to motors where power is required. The Producer is 
fed entirely on Wood Refuse from English Timber, principaliy elm 
dust, bark and general retuse, much of which would be useless for 
steam raising, owing to its wet condition. NO COAL AT ALLIS USED. 
(Signed) RoBBINs, LANE AND PINNIGER, LTD., 
‘Saw Mills, Pews sey, Wiltshire.” 








RUSTON 


PATENT 


WOOD REFUSE 


SUCTION GAS PRODUCERS 


WORK SUCCESSFULLY 
on Wood Blocks, Chip- 


pings, Sawdust, Bark, and all 
kinds of Mixed Wood Refuse, 
also Peat, Lignite, Cocoa- 
nut Husks and Shells, Olive 
Refuse, Tea Prunings, 
etc. 


Ruston, Proctor & Co., Ltd., 


LINCOLN, ENGLAND. 


Also at 46, Queen Victoria Street, London, E.C. 


Write for Catalogue No. 3407 E. 











BRASS & COPPER 
act RE, SHEETS 


— as 


TELEGRAPHIC ApDREss — 




















BATTERY . SELLY GA 


TU BES. 
FOR BOILERS, CONDENSERS -&e. 
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THE 


BLACKSTONE OIL ENGINE 


STATIONARY TYPE 
For Crude Oil ... ... 15 to 120 B.H.P. 


For Refined Petroleum 2% to 75 B.H.P. 
PORTABLE TYPE. 

For Crude Oil ... ... 15 to 39 B.H.P. 

For Refined Petroleum 24 to 26 B.H P. 








No Lamp required except for starting. 
Starts in & Minutes. - 
No external flame when working. 


BRANCHES : 


LONDON - 81, CANNON STREET, E.C. 
Telegrams - - - - Engimanu, London. 
Telephene - - - - No.3144 Central. 

ADELAIDE .. .. .. 61-68 Hindley Street 

ALEXANDRIA .. .. Rue de la Gare du Caire 

AMSTERDAM... _.. S;uistraat 6 and a 

ANTWERP .. .. .. 33, inue des Pex; 

BOMBAY. ee Marshall’s Buil ings, Ballard Rd. 

BUD\vesT . -. VI Gyar-utcza, 5 

— gd AIRES .. .. 383 Calle Peru 335 

<2 oe _ Bab-el-Hadeed 
CALOUTE 99, Clive Street and 25, Strand 


CHRISTOHUROE, ‘N.Z South Belt 
eal 28, Graham Square 
DUBLI . Dickies Warehouse,S’th Dock St. 
CONSTANTINOPLE. Grand Rue Mahmoudie, No. 
LATA : 142-146 


AFRIOA).. .. .. Cambridge Ssreet 
GBRALDTON, W.A. .. Marine Terrace 
MELBOURNE .. .. 585, BourkeStreet 
MILAN .. .. .. .. Via Palermo 8-10 
PARIS .. .. .. .. 28, Boul. del’ Hopital 
SYDNEY... .. .. .. 7, Bent Street 
THE HAGUE... .. %, Verhulstraat 
TORONTO .. .. .. Corner King and Simcoe St. 
TUNIS .. .. .. «.. 109, Rue de Portugal 


ESTIMATES & FULL PARTICULARS POST FREE. 


BLACKSTONE «Co, 


STAMFORD, Eng. ‘™ 


From a Photograph of 2 B.H.P. Oil Engine and Treble Throw Ram Pump. ‘fhis combination of Engine and Pump is self-contained and 






































kes tt ee Al9€2 on solid cast iron base. The Valves are easy of access without interfering with pipes. The Cog Gearing is machine cut, therefore it 
Codes used—Lieber’s, A 1, ABO (4th & 5th Editions). is durable and noiseless. A Sliding Pinion is used, so that the Pump can be thrown out of gear and the engine used for other purposes, 
sparing nama G EO RG E SAXG N L a — 
Highest Economy. # See Dlustrated Advt. on Dec. 19 
OPENSHAW, MANCHESTER. Qss1 
j j j London Offiee 
Pioneers in the Design & Manufacture of Pressed Steel Onderframes & Bogies, All-steel Railway Wagons. ‘sictiins. eae ain 


LOAD 49 TONS 

















INDIAN STATE RAILWAY (Oudh and Rohilkund Railway) BOGIE RAIL WAGON. 60 
































ee — a 
FOR ALL PURPOSES. (PATENTED). 








Ee ee A ee 4 THE BEST, MOST UP-TO-DATE and SAFEST STEAM 
s : GENERATOR ON THE MARKET. 


sf pee; +: F | Can be fired with coal, wood, oil, megasse, rice straw, or other fuel. The waste heat from furnaces, coke ovens, ctc., 
cs | can also be utilised for raising steam in these boilers. 
| pecially suitable for Export and transport over difficult roads, thus greatly reducing the cost of freight and inland carriage. 
Constructed entirely of wrought steel and with the bighest class of materials and workmanship. 
| 


A Quick- parmesan: Plant at Moderate Cost. 

















= pitts ieee sages tay 
f i 


| : sil See _ MOST ECONOMICAL DURABLE & RELIABLE—SIMPLE in DESIGN & CONSTRUCTION 


- ly & 
| : an Sf | Easily erected and managed by unskilled labour—readily cleaned both inside and outside without disturbing the brickwork 
| on | or setting. Only two Manhole Joints have to be broken for thorough Cleaning and Inspection. All parts circular in 
: a form—no stays. All tubes are vertical, easily removed or replaced without disturbing the adjoining ones. 


i, _ OCCUPIES SMALL SPACE—LIGHT IN WEIGHT.  ““"to'tne Great Success of this Boiler. 



















































ct = es || (|) sum Messrs. THOMAS BEELEY & SON, Ltd., 


ai aaa <3 HYDE, near MANCHESTER, ENGLAND. 
eee. Se tld Telegrams BEELEY, HYDE Codes; ABO ith; Al, L,sbers’ and Private, 3 
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CASES 


Every Engi- 
neer needs a 
Gold Watch, 
since its posses- 
sion is an indica- 
tion of prosperity, 
the importance of 
which cannot be dis- 
regarded in a Profession in 

which appearances contribute 
not a little to success. In the new 
“India” watch, the H. White Manufacturing Com- 
pany submit an article which meets the Engineer’s 
peculiar requirements at every point. It is designed— 
to keep the closest t.me—to give the greatest -ervice—to present 
the handsomest appearance. It illustrates and embodies the experi- 
ence and resources of a great firm. The Solid 12 ct. Gold Case is 
a specia! feature; it is beautifu'ly built, adequately s'rong, 
and bears the English Government Stamp. It is in these all im- 
rtant respects, viz.:—substance, durability, and appearance, 
that the “India” watch differs so widely from the watches of 
“everyday” variety. It represents the greatest value; and the 
Company state in all sincerity that there is nothing sold to compare with the 
new “India” watch under £8 to £9; it is practically double value for 
money. Briefly described the new “ India” hasa splendid movement, jewelled 
in all actions, with cut Chrousometer Balance, adjusted for all Climates, screw 
jewellings and Breauet sprung. The H. White Manufacturing Company’s 
price, £5 15/-, in splendid Solid izct. Full Hunting Cases, £8 8/-. Colonial 
Orders receive «gee attention, and are execute with great fidelity, watches being 

subjected to special temperature tests. Despatched at the Company’s risk to any part of 
the wor'd. Insured Postage, British Possessions, 1/6; elsewhere, 5/-. 
#6 6An interesting Guide Book of Watches, Bracelet Watches, Chains, &c., sent post-paid 
anywhere upon receipt of card mentioning “‘ Engineer.” 


H. WHITE % 104. MARKET S? “ws MANCHESTER 
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For Illustrated 
Advt. see 
Last and Next 
Weeks’ Issues. 
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FLEXIBLE, DURABLE, RELIABLE. 


WIRE ROPES 


FOR HAULING, WINDING, AND ALL 
MINING OPERATIONS. 








A piece of every Mining and Crane Rope 

is tested to destruction, and a Test 

Certificate showing the actual breaking 
stress is supplied. 


BULLIVANT & Co., Lrp., 


REGISTERED OFFICES: 


72, MARK LANE, LONDON, E.C. 


WORKS: MILLWALL, E. 





Tel, No. 2108 Avenue (8 lines) 








‘CAMEL HAIR’ 


(REGISTERED TRADE MARK) 


BELTING. 


UPWARDS OF GO,Q000,000 FEET. 
SUPPLIED TO WORLD-WIDE USERS, 77 





WEAVING MILL MAIN DRIVE 


THE 





iHAS AN UNBLEMISHED 
REPUTATION OF 40 YEARS AS A MAIN 
DRIVING BELT. 





CEMENT WORKS TUBE MILL MOTOR DRIVES. 


SOLE MAKERS: 


F. REDDAWAY & Go., L” 


PENDLETON, 


MANCHESTER. 


LONDON - 650-51, LIME ST., E.C. spose 
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BAILEY’S 
PATENT) 
& 
4 \ eme28¥ 
t- 
Fatt 
SIMPLEST 
VALVE MOTION. SMOOTHEST IN 
WORKING. 
LOWEST STEAM 
CONSUMPTION. GREAT RANGE 
‘OF SPEED 
MECHANICAL 
CUT-OFF. THE PUMP 
WITH 
USES LESS 
THE SIMPLEST 
STEAM THAN A 
SLIDE-VALVE. 
FLY-WHEEL 
PUMP. 





Fig. 50 D—A GROUP OF SIX “DAVIDSON” ECONOMICAL BOILER FEED PUMPS. 


/BAILEY’S “KOSTER” AIR COMPRESSORS 


(PATENT) 
ITS OUTSTANDING FEATURES:— 


THE PISTON INLET YALYVE. 
(1.—Ensures a full cylinder charge at the end of the suction stroke. 





\ 
J 





THE PISTON INLET VALVE.— 
And as a result of its action and design.— 1.—The cylinder is filled with cold air at atmospheric pressure. 


NOTE.—Automatic valves of any type of sheet 
or cast metal split up the air into thin 
streams and heat it unduly, and the pres- 
sure in cylinder must be greatly in excess 
of that in discharge pipe. 


3.—The va'ves cannot beat themselves to pieces. 
4.—Whole of cylinder cover and greater part or walls are available for cooling. 


power to drive per pound of compressed air. 


a 





“Koster” Patent Two-Stage Belt-Driven Air onan 
Compressor. Stocked in all sizes: 40, 80, 130, 
180, 250, 350, and 530 cubic feet per minute. 





“Koster” Patent Two-Stage Direct Electrically-Oriven Compressor. in all sizes to 10,500 
cubic feet per minute. 


1.—STEAM-DRIVEN COMPRESSORS TO ANY SIZE. 
2.—VERTICAL STEAM-DRIVEN FORCED-LUBRICATION COMPRESSORS TO 3000 FEET PER MIN. 


3.—DIRECT ELECTRICALLY-DRIVEN VERTICAL AND HORIZONTAL :-COMPRESSORS. 


@ sip BAILEY | 





W. H. BAILEY & CO., LTD., 


At the ALBION WORKS, SALFORD, MANCHESTER. 


4 


|2.—Cuts off the flow of air to tne single outlet valve at the end of the discharge stroke. 


2—.The delivery vaives (only two to each compressor) may lift high and permit the 
air to pass out in a thick stream not unduly heated by contact with metallic surfaces. 


These defects are entirely absent in the ‘‘K5ster”, and as a consequence it requires less 





“Koster” Patent Two-Stage Motor- 
Driven Compressor. tn all sizes, 
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RAILWAY MOTOR CARS. 


Silver Medal, Franco-British Exhibition, London, 1908, 
two Gold Medals, International Railway Exhibition, Buenos Aires, 1910, 





4 H.P. LIGHT CAR, TO SEAT TWO. 


The special feature of this Car is lightness combined with strength and 
rigidity. It can be easily lifted off the track. 


STANDARD INSPECTION CARS from 4 to 20 H.P. PASSENGEK CARS to 150 H.P 


Write for Catalogue illustrating latest Models to 


THE DREWRY CAR CO., LTD., 


16, RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. 


Telograms—‘‘EFFERVERCE, LONDON.” D534 Telephone—458 LONDON WALL. 











C. A. PARSONS & CO., L™. 


Heaton Works, Newcastle~-on-Tyne, 
High-pressure Steam Turbines. 
Low-pressure Steam Turbines. 
Mixed-pressure Steam Turbines. 


—_———_ 45 
Branch Offices—London. Leeds, Cardiff, & quobew 









CERMAN 


NI IFS TOOL woRKs| 


BERLIN-OBERSCHOENEWEIDE. 


Share Capital : Mk. 4,000,000. About 1300 Employees. 


Makers of HIGH-CLASS 


MACHINE TOOLS 


UP TO THE LARGEST DIMENSIONS. 











FIRST-CLASS REFERENCES. 
SHIMAAIIAG MOIN®D 


‘ 


HORIZONT4L BORING, DRILLING, TAPPING & MILLING MACHINE. 
Made in all sizes up to 310 mm. Spindle Diameter, Single or Combination, 
for SPEC AL WORK. G 68 
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AUTOMATIC 


PNEUMATIC _EJECTORS 


FOR 
RAISING SEWAGE & OTHER LIQUIDS. 














| 


CONTINUOUS 
FLOW. 








ALTERNATING. 





ACCESSIBIL'TY 





| 50 & 1200 GALS SEWAGE EvecTors. || 








THESE EJECTORS HAVE BEEN INSTALLED AT :— 
BEDFORD, BRADFORD, CATERHAM, GUILDFORD, HOLT (Norfolk), 


IPSWICH, MALTA, NAPIER (New Zealand), QUEENSFERRY, SHALFORD, 
Etc. Etc. 


WRITE FOR LIST M167. 


MANLOVE, ALLIOTT « Go.L™ 


i cmc al NOTTINGHAM.——¥— Hiv 











FOR FASTEST DRILLING SELECT 


SULLIVAN WATER JET DRILLS 
SULLIVAN AIR JET DRILLS 





Sullivan Water Drills on Tunnel Carriage, Montreal. 


FOR DRIFTING, tunneling and other holes at or near the horizon- 
tal, you can increase your drill ng speed } to } by employing SULLIVAN 
WATER -JET, RECIPROCATING TYPE ROCK 
DRILLS. 


These machines are fitted with bol'ow pistons, and use hollow steel. Water and com- 
pressed air are forced through the piston and steel to the bottom of the hole, throwing out 
the cuttings, preventing sticking of bits, and affording a clean drilling surface at all times. 


FOR SINKING, and all down hole drilling, results equally profitable may be obtained 
by using Sullivan Air-Jet Drills. These have the hollow piston and use hollow steel, 
but not the water attachment. Water is poured down the holes in the usual way, and the 
air-jet (Exhaust air) does the rest. 


Sullivan HY-SPEED and LITEWEIGHT Drills are the only reciprocat 
ing piston drilling machines embodying th. se valuable fcatures. 


They cost us more to make—they cost you less to use. 
Send for new Bulletin No. 256-H. 








Sullivan Water Drills drove the Mcunt Royal Tunnel, at Montreal, 
810 feet in 31 days—a world’s record for hard rock. 


SULLIVAN MACHINERY CO. 


(Established 1850.) 


Salisbury House. London, E.C. D592 
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OVER HALF REFERENCES 
. TO USERS 
| IN 
CENTURY'S ——— 
PRACTICAL OF 
EXPERIENCE. THE WORLD. 





| 














Government Contractors, Home & Abroad. 
Branches in Europe, India & the Colonies. 














HIGH CLASS 
STEAM ROAD ROLLERS 
OF ALL WEIGHTS. 


SPRING MOUNTED 
ROAD LOCOMOTIVES. 








AGRICULTURAL AND 
GENERAL PURPOSE 
TRACTION ENGINES. 


SCARIFIERS. 





WATERING CARTS, 
VANS, &c. 





Also Makers of the 
‘FOWLER’ PATENT 
INTERNAL COMBUSTION 
TRACTOR. 


— TRACTION WAGONS AND 
— TRAILERS. 





z, = = 
es ee U1459 
No1429 : 5 


ROAD LOCOMOTIVES, TRACTION ENGINES & TRACTORS 
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RANSOME FILTERS 


using continuously-moving sand, which, when 







dirty. is automatically removed, washed, and 
re-introduced to the main filter, 


—= OFFER = 
ECONOMIC ADVANTAGES WATER PURIFICATION 


tages HOMES Siri c 


MUNICIPAL, INDUSTRIAL, and DOMESTIC 
WATER SUPPLIES. 





CONTRACTORS TO BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS FOR COLONIES, &c. &c. 








RANSOME-VERMEHR MACHINERY CO,, Ltd., 


530, BRUNSWICK HOUSE, WESTMINSTER, S.W. 


Telephones: 2188 and 2189 VICTORIA. G260 Telegrams and Cables: VERMEHRICO, LONDON. 












HORIZONTAL 
HATHORN-DAVEY =: 
THROW 








PUMPS 

















One of Eleven supplied to one Gold Mining Group. Each to raise 12,000 Gallons per hour 750ft. high. 


 HATHORN, DAVEY & CO., itp. LEEDS - 


MAKERS OF ALL KINDS OF PUMPING MACHINERY, 
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' ROBERT HUDSON, 


MANUFACTURER OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, enctano. 


Telegrams & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and 5th Editions), Western Union, and Private. Telephones: 2 MORLEY, and 14 LEEDS (Central), 


London Office: SUFFOLK HOUSE, CANNON STREET, E.C. London Telephone: 3162 P.O. CITY. 
Offices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTTA. 








LS 





Estimates for the complete equipment of a 
Light Railway of any desired capacity 
submitted free on request. 


Complete detailed Catalogue of Light Railway 
Material forwarded free on request. 








Colonial and foreign requirements a speciality. 
Quotations given C.I.F. any port in the world. 
Large stocks kept ready for immediate ship- 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice. 


ment. 









a eae E. 607.—Patent Double Side Tip Wagon, for 
E. 396.—Left-hand Switch and Crossing, with Switch Contractors, Collieries, &c. 
Box and Lever. Sizes from 9 to 200 cubic feet capacity. 





Made in all sizes and types, 





E. 445.—Small Size Turntable, with Raised 
Rails cast on. 





Ea oe. 
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E. 608. - Ligat Lucomutives, from Sin. cylinder upwards. 


E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 490 cubic feet capacity. 





E. 457.—Patent Pressed Steel Colliery Tub 
with well bottom. 





E. 462.—Open Goods Wagon with Side Doors hinged full 
length. Capacity, 4 tons and upwards. 





PATENT. 





E. 580.—Patent Double Side Tip Wagon, 
for 4it. 8}in. gauge railways. 


E. 483.—Scoop Type Mine Car, tips at sides 
and end. 












E. 449. Wheels and Axies with Patent Roller Bearings. 





' <i ee b. 96.- Double Centre Steel 
E. 86.—Stee! Tip Bucket. E.579.—Platform Wagon en ble Bogies. = Tih Jockey oe 
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“CYLINDER, DOFFER, ROLLER, 
qin PUMP, CONDENSER & STEAM ' : 
PIPE CASTINGS. WILL A 
machine Made Toothed Wheels. * ® 
cag od pre VICTORIA WORKS, RUGBY, ENGLAND 
Write for Prices to High-Pressure, Mixed-Pressure, WILLANS DISC AND DRUM 
SCHOFIELD'S FOUNDRY CO., L eee STEAM TURBINES. 





LITTLEBORCUGH. 





WILLANS-VICTORIA HIGH-LIFT 
TURBO-PUMPS 


FOR COLLIERIES, MINES, &c. 












































;LOBE WORKS. HOLLOWAY LONDON..N. | WILLANS-DIESEL 
some Soa ie cio “ES tions” oh OIL ENGINES. 
VALVES Spare Parts Interchangeable in 
Patent SAFETY BOILER aed accordance with 
SPECIFY our Standard. 
uy HAPUTNSAW ACN Ltd Hinddevefela ‘ 
“BEST Low Fuel Costs. 
FOR U fee ANGANESITE 
STEAM co rt = WILLANS HIGH-EFFICIENCY 
JOINTS MA N = AN JE: SIT E SURFACE AND JET CONDENSERS 
JOHN HUDSON & WU.s Suwessurs, FOR USE WITH ALL TYPES OF 
tb. Ganseh Strest LONDON. Ess STEAM ENGINES AND STEAM TURBINES. 
ALUMINIUM and 
FERRO ALUMINIUM. lilustrated Pamphlets on 6500 K.W. DISC AND DRUM TURBO-ALTERNATOR. 
The ALUMINIUM CORPORATION, Ld. Application. SHEFFIELD CORPORATION. 
60, London Wall, London, E.C. TRT1 
es. :- ata 








ESTABLISHED 1777. DREDGERS and 
ROSE, DOWNS & THOMPSON, FCA aTORS. 


a Flea HULL, LONDON, AND SHANGHAI. 





OlL_MILL 
FIELDING =xiwsc 


30 Years’ Experience. 














Many Thousands Working. 


tia 


Sa 





LATEST TYPE 18 B.H.P. to 100 B.H.P. 


GRADUATED GOVERNING, giving steady running. OIL TRAY round Bed preventing oil rotting foundation. 
FORCED LUBRICATION. BALANCED CRANK. 
GIRDER BED, fully supporting cylinder. VARIABLE ELECTRIC IGNITION. A1830 


Latest Model can be seen working at London Showroom, 73a, Queen Victoria Street, E.C. 


FIELDING & PLATT, Ltd. GLOUCESTER. 
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VICKERS LIMITED. 


WARSHIPS: MAIL AND PASSENGER STEAMERS. 
Icebreakers, Dredgers, and other Special Craft. 


Floating Docks and Cranes. Armour Plates. Projectiles and Explosives. 
Turbines; Steam, Oil, and Gas Engines. 
Offensive and Defensive Automatic Submarine Mines. 


eee Eki 


: | 
Launch of H.M.S. ‘‘EMPEROR OF INDIA,’ at Barrow-in-Furnese, November 27th, 1913. 
Naval Construction Works, BARROW-IN-FURN ESS. 
—$————— > x —— ee 
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LIGHT AS ALUMINIUM. D U RALUMI! 8 STRONG AS STEEL. 
A 
ig 





































(Regd. Trade Mark.) 


An Alloy of 
Aluminium with 
the 
Strength 
and Hardness of 
Mild Steel, 
but having only 


There is 
practically an 
unlimited 
Range of uses for 
this 














One-third alloy, including 
of its weight. eens 
Will not Rust. produciug 
apparatus of all 
Almost kinds. 
unaffected by —— 
sea water. 
Fov-teiniiaann, Vickers House, Broadway, sia sg 
Hydroplanes, Dirigibles, WESTMINSTER, S. Ww. Instruments of 
Motor Car, Yacht, Precision, 
and Orthopedic Apparatcs, 
Boat Fittings, &¢ Licencee and Distributor for the United States— and 
i a The American Duralumin Company, Hanover Bank Building, Nassau and Pine Streets, New York. Hospital Supplies, &c. 
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VICKERS LIMITED. 















SMALL TOOLS. 


VANADIUM HIGH POWER DRILLS ADJUSTABLE REAMERS (New Design). 
(New Design.) 











VICKERS Patent Adjustable Reamers in use with Greenwood 
and Batley Turret Lathe. 





VICKERS Vanadium High Power Drills in use with Archdale 
Drilling Machine. 














\ SMALL ARMS AND TOOLS DEPT., 
‘ Vickers House, Broadway, WESTMINSTER, S.W. 





HIGH TENSILE STEEL TYRES. CONTROLLERS \ 


\ ‘‘ Australia Brand.”’ 
FOR ALL PURPOSES. \ 


\ STRAIGHT AXLES eee 


f for Locomotives, Carriages and Wagons. 
THE REPUTATION 


already enjoyed by 


VICKERS 
CONTROLLERS 


has been considerably en- 
hanced by the introduction 
of IMPROVED PATTERN 
FINGERS actuated by 
SPIRAL SPRINGS. 


m po 
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WRITE FOR NEW LIST 
No. C 126, 
in which will be found a 


\ NON-REVERSIBLE CROSSINGS. FINGER, together with full details and prices of all 
types of A.C. and D.C. Controllers and Resistances. 


= 


eS 





-_—_—__———— 


EE. 
— 5. 


a er WO nie Meese 


\ Forgings and spiral - every Description. seine 
| ag NO FLAT SPRINGS. \ 


{1 LOCOMOTIVE CRANK AXLES. 








' ; | 
Diver Don Works, The Electric & Ordnance Accessories Co., Ltd. : 


SHEFFIELD (Proprietors: VICKERS LIMITED) \ 
Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. ASTON, BIRMINGHAM. A 
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. 
WEAD rv evan 


ALL SIZES AND TYPES 





LONDON OFFICE: 
79,-QUEEN VICTORIA ST. 


CROSS COMPOUND TWO-STAGE STEAM DRIVEN AIR COMPRESSOR. 


Telegrams : 





FITTED WITH 
PATENT AUTOMATIC 
DISC VALVES. 





MOTOR-DRIVEN 
COMPRESSORS WITH 
PATENT 
UNLOADING DEVICE. 





HIGHEST EFFICIENCY AT 
ALL LOADS. 








‘*ROBEY, LINCOLN. 
























































ILLUSTRATION SHOWS MACHINE WITH GEARED AUTO FEED AND TAPPING REVERSE. 


3 and 4 foot Radius. 


OUR BALL BEARING SENSITIVE RADIAL 


Will Drill iin. Holes out of 
Solid, 2in. deep per minute. 


And Tap iin. Whitworth. 


Fitted with Auto Machinery Co.’s 
Ball Journal and Thrust Bearings. 


Rising and Falling Motion of 
52 inches to the Arm. 


We claim that our design with vertical adjust- 
ment to the arm is superior to machines 
in which the table is adjustable and liable 
to spring under drilling strain. 

The massive arm and saddle, of ample 
dimensions, eliminate all ordinary possibility 
of deflection. 


UNAPPROACHED for DRILLING 
SPEED, POWER & ACCURACY. 


The gear box gives Eight spindle 

speeds, up to 1,800 r.p.m., obtain- 

able while running. Gears run in 
self-oiling bearings. 





A. A. JONES & SHIPMAN, Ltd. 
New Century Works LEICESTER 
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LIMITED, 










Makers of 
Hydraulic Pressure 


Pumps and Accumulators. 


HYDRAULIC 
PRESSES. 


HYDRAULIC 


CRANES. 


PACKING 
LEATHERS & 
MOULDS, &c. 


SHIP, LOCOMO- 
TIVE, CARRIAGE 
and WAGON 
BUILDERS’ and 
BOILER MAKERS’ 


TOOLS 


HYDRAULIC FLANGING PRESS. 


IMPROVED 


Hydraulic Forging Plants. 


sah 


HENRY BERRY & CO. 








¥ 
a 
a 
4 
#1 
, 
o 
3 
Pa 


COMPLETE 











| | BERRY’S PATENT HYDRAULIC 
WORKING VALVES. 








CROYDON works, LEEDS, ENGLAND. 









STOCK » MACHINES 


Fixed Hydraulic 
Rivetters. 
From 5ft. to 17ft. Gin. gap. 


Portable 
Hydraulic 


Rivetters, 
all sizes. 


Belt-driven Pumps 
all sizes. 


Steam Pumps, 


several sizes. 















Hydraulic 
Accumulators, 
3in. to 15in. Rams. 


Flanging Presses, 


several sizes. 
&c. &c. &c. &c. 


Write for Particulars. 












RAILWAY WHEEL MAKING PLANTS. 








FOR SALE. 


Consequent to © Electrification. 





Two sets 100 I.H.P. Compound Vertical STEAM 
ENGINES, H.P. cyls. 12in. dia., L.P. cyls 20in. dia., 
18in. stroke. Fitted with Turner-Hartnell fly- -wheel 
governors, driving pulleys, valves, and lubricatcrs. 

Row’s Patent FEED-WATER HEATER, capable of 
heating 6000 Ib. of water per hour from 50 to 180 deg. F. 

The above are in excellent condition, equal to new, 
and can be inspected at our works at any time. 

DYNAMO, equal to new, 200 ampéres, 850 revs., 
105 volts. 


HENRY BERRY anp CO., LTD., 
Creydon Works, Leeds. 
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STEEL CASTINGS 


FOR 


LOCOMOTIVES, DREDGERS, BRIDGES, 
HYDRAULIC MACHINERY, Etc. - - 


a <4——HYDRAULIG PRESS HEAD 


OF HADFIELD’S TOUGHENED CAST STEEL. 
WEIGHT: 20 TONS. Spl pu 


STEEL 
i A i. ap 


Es SHEE ETE LD. 




















ID'S [© SHEFFIELD. 











We are in a position to quote for a Steam Power Installation, comprising 

Paxman-Lentz Engine, Paxman-Economic Boilers, and Superheaters, which, 

whilst possessing the inherent advantages of Steam, rivals the Suction Gas 
Plant for Economy. 


Davey, PaxMAN & Co,, Ltd. CoLCHESTER. adie 


| PATERSON 
| SYSTEMS OF WATER PURIFICATION 


/ Rapid Mechanical Filters with Coagulating 
and Sterilising Gear. 
FOR MUNICIPAL SUPPLY | Roughing Filters as Auxiliaries to Slow 
Sand Filters. 
Water Softeners and Iron Eliminators. 








Water Softeners. 
| Water Filters. 


FOR INDUSTRIAL SUPPLY ; {0° Hosters. 


| Apparatus for the removal of Iron from 








Ground Waters. 5 
THE PATERSON ENGINEERING COMPANY, LTD., e 
20, AMBERLEY HOUSE, NORFOLK STREET, LONDON, W.C Spl emi j 











ICE-MAKING ano REFRIGERATION. | k 


OVER S600 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship, = 








s Cc 
THE LINDE BRITISH REFRIGERATION CO. LITD., [ 
Telephome—Nos, 6641, 0842 BANK. QUEEN WicTORZA ST. LONRBON. E.C. Telegravhie Address—SBPARATOR, LONDON. 2 
LONDON OFFICE: _— 
, —" 
22, Billiter Street, E.C. | 
Fl 
BLOWING ENGINES. PUMPING ENGINES. coY., LTD., 
MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. | wx: lt 


_ STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 
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ensen and Son, — 
RTERED D FATaue f AGENTS, 
itish, Co! Foreign 


CHA. 
’ 

1868), obtain Brit 
(peablancs Trade Marks and ogustrations, Fell 


information on application, 1,  Chancery- lane. London. Ww. rc. 


Datents. — Harris and Mills, 
RTERED PATENT AGE 

1 CHA ndon, W.C. (Established 1866 NTS, Hand, 3, leh 

Ho connected with Patents in the United Kingdom, 
lonies, eet ine tee Booklet of usefulinferma- 

n gratis. tendance in the Provinces at moderate charges 
wohart 0 + 167 Mechanical Motions, with description of each, 
post free 6. Tel. Ad., Privilege, London. Tel. No., Holborn og 





Datents in all Countries, Designs 
and TRAD yh mm C ttorm e. ALEXANDER & andl 
mae CO atti ba pata Adu eR 
a 4 * London, * gelophone: 7424 ‘Contra Li 
atents.— Messrs. Vaughan and 
SON ge 1863), ye aoe Colonia! 
cok vith Tatars: Pen t ford 


cery-lane, Londo: W.C. 
rwepbovs. 15,681 $1 Central > Ks 





“ (uide to Petia Trade Marks, 

AND DESIGNS.” repeat Edition, 1913. Full and 

up-to-date information, also inclusive fees, on British, Colonial 

a Foreign Patents. Fo erences ne Sane interested 
a e9 ree On 4) ication 

should posses "S WITHERS AND SPOONER, 
Chartered Patent Agents, 
sos Hi Holborn, ndon 

Bafibuished 29 yeare es 


iULL'S METAL @ NELLOD 00., 


Woker, nr. Glasdgow. LTD. 
Tel.: MgLLow, YOKER. Nat Tel.: 182 CLYDEBANK. 
BULL'S METAL. —Propellers, Bars, Sheets, Pump Rods, 
Valve Spindles, Condenser Stays and Plates, &. 
MELLOID (Reg. Trade Mark).—Condenser and Boiler 
Tubes, Stays and Plates, Bare, Sheets, Valves, &c. 
4iGH TENSILE BRONZE. —Cast, Rolled Forged, 
Admiralty requirements. (Sp) aul20 
WHITE METALS.—Tempalto, Babbitt’s Plastic, &. 


PATENTS 


CRUIKSHANK & FAIRWEATHER, LTD. 


62, St. Vincent St., GLASGOW, & 
65-66, Chancery Lane, LONDON. 


British, Foreign & Colonial Patents obtained. 
TRADE MARKS REGISTERED. 
aM219 7 


CRANES 
ROYCE LIMITED. 


Trafford Park, Manchester. 


Telephon: Tel Splam21 
97 & 98, arenes Pins, “ Swirca, seat, 


Spl am 206 




















Machine Stokers that Pay. 


It pays better to burn thoroughly 
half the amount of coal than it 
does to half burn double the 
amount of coal. 


The CHEAPEST way to raise 
steam in your boiler-house is to 
burn your coal in 

Bennis Machine Stokers. 

Write for ‘ Quick - Steam ”’ 
pamphlets to ED. BENNIS & 
CO., Ltd., Little Hulton, Bolton. 





METAL SAWING 
MACHINERY 
ENGINEERS 


TOM se os 
MACHINES IN USE, 
See Illustrated Advts. last week and next, 


WOOTTON BROS., LD 


COALVILLE, near LEICESTER 
Telegrams : Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT, 7 


Colliery Plant. General Millwright. 

















EAST FERRY ROAD 
ENCINEERING WORKS 00, LTD. 


MILLWALL, LONDON, 
Hydraulic &General Engineers, & 


See our illustrated advert. in last and next week's issues. 
Telegrams: HYDROSTATIO. LONDON. . R302 


HAINS 





RPOSE 


BAGSHAWESS 


DUNSTABLE, (encrann) 


FRANCIS BERRY & SONS 
SOWERBY BRIDGE, England. 
Established 1832. 


Makers of all kinds of MACHINE TOOLS. 











RAILWAY 








BUFFER- 
COPS TABLES. 


RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams : SUMMERSON, DARLINGTON. 
THOMAS SUMMERSON & SONS, LTD... DARLINGTON. 
London Office : SANCTUARY HOUSE, WESTMINSTER, S.W. 


BRABY’S WROUCHT STEEL ROOF CUTTERS 


In Extra Long Lengths. Heavy or Light. 





Almost any Section Supplied. 
Steel Structural Engineers 

FREDK. BRABY & CO., LTD., %2,2¢¢eurs! = 
and’ Steel Sheet Rolling Mis, GUuASGOW,. «sis 


Also at LONDON, DEPTFORD, LIVERPOOL, BRISTOL, and FALKIRK. 








J. & E. HALL, L” 


Makers of CO, and N Hg 


Refrigerating Machines 
Hallford Motor Vehicles 


10, Sr. Swrrnin’s Lanz, Lonvon, E. 
Dartrory. Ken. a Sa 





Stauffer. 





STAUFFER SYSTEM LUBRICATORS. 
The British Manzel Oi] Pump Co. supply one of the 


most satisfactory makes of Lubricators designed on the 
Stauffer System. The material and workmanship are 
alike goed. They are not blown together, but the screws 
fit accurately and the finish is superior. 


When you order again, ask your merchant for Manzel’s 
Do not be a off with one of the cheaper 
makes. Can be had of all Mill and Engineers’ Furnishers. 


BRITISH MANZEL OIL PUMP Co., 
CARLISLF. Am210 








(Ne 
cWrigleys. ; 











See Advert. opposite Index, 19-12-3 


DERMATINE 


Rings & Packing. 
Steam. Water. Alikalies. Acids. 
Write for List No. 18, to Sole Manufacturers of —— 


DERMATINE Co.,Ltd. Neate St., London,S.E. 
Tel. Add.: “ Dermatine, London.” Tel. No. 31 Hop. ne 


HULSE & Co., L.”’ 


Ordsal Works, MANCHESTER 
HIGH-OLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. Spl. 413 
See Tlustrated Advertisement, Mec. 5th page 30 


PUMPS. 


Direct-acting, Feed, Air and Service 
Pumps, Duplex and Centrifugal Pumps, 
Auxiliary Condensing Plant. suiso 


Nichols Bros., Gateshead. 























GRAIN, CHILL & STEEL ROLLS. 
wnaeet Y CASTINGS Sealy ont tone 


R. B. TENNENT, Limrreo, 








aus COATBRIDGE, N.B. 





EXTRUDED BARS 


Of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 


Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alloys. 


THE DELTA METAL CO., LTD.,""=* C*tensttostor't ditsevonan > aaen 











Teis.: ECONOMISE. Tel. No.: 
Steam, ’ Bradford 


446 Bradford. 
A Lancashire Bo'ler 20ft. by 8ft. Gin. uses in one year 


about 1250 tons of Coal. 


A Yorkshire Boiler 24ft. by 8ft. 6in. giving equal 


evaporation 1125 tons of Coal. 
Saving in favour of YORKSHIRE of £80 per ycar. 


HOLDSWORTH & SONS, Ltd., Oroft Boiler Works, 
BRADFORD. 








ALEX®: FINDLAY « C® L™ 


Structural 
me dincewe MOTHERWELL, Scotland. 
SPECIALITY: ae Head Office: MOTHERWELL. 
STAMPED STEEL ARC CODE London Office: 9, VICTORIA ST., S.W. 
EDITIONS. { “ FINDLAY, MOTHERWELL.” 


rr: S > cc m - ” 
Telegrams) « PagkNecK, LONDON.”  8M211 




















FLOOR TROUGHING. 
LONDON ROAD FOUNDRY, 


MILLER & c0., ace ee 


Awarded GRAND PRIX & GOLD MEDAL 
Buenos Aires Exhibition, 1910. 


Chilled Iron Wheels 
and Axles 


FOR RAILWAY WAGONS. 





As used by vundinads of Foreign and 
Colonial Rly. C 


THE MOST ECONOMICAL WHEEL MADE. 




















Leok in last and next week’s issues for our illustrated 
advertisement. D398 


WILLIAM BEARDMORE & CO.. 


Lira«wed. 
STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers. 


LATE E. NAPIER |&;SONS (Lap.), 


GLASGOW, . 





See Monthly Advertisement. G256 
‘BUFFALO’? INJECTORS 
BR I DGE = = KFROOF Ss. Operated Srean FOR 





Entirely 
by One 
Handle 






HOTsWATER. 









| LONDON. 






TEMPERATURE, 
28, New Bridge St., 


B2097 LONDON, E.C. 








Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO 


Cawley Works. Levtanstone E. ness 








N' MANCHESTER Eng, § 


{Originafors.) 
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HYDRAULIC 
TOOLS. 


LIFTING 
TACKLE. 

















HYDC. “DRUM PULLER. 


ASK FOR LIST N° 97 Sp 
YOUNCS, 


RYLAND STREET 











|YOUNGS, 


RYLAND STREET 



































OINEers, 
im —— 


MAKERS OF ALL CLASSES OF 


ENGINES 


WORKS, WORKS, 
SHAFT STRAIGHTENER. 3) BIRMINGHAM ,, HYDC. DETACHED SHIP JACK. HYDC. WHEEL PRESS. 
316 
i 
Telegrams Telephone 
PLENTY, NO. 7 
NEWBURY. NEWBURY. 








AND 
FOR SMALL STEAMERS,TUGS, 
YACHTS, LAUNCHES, TORPEDO 
BOATS, HOPPER BARGES, ETC. 

LONDON OFFICE CONTRACTORS TO THE ADMIRALTY; 
82-83, FENCHURCH ST., E.C. WAR OFFICE, CROWN AGENTS FOR THE 
COLONIES, INDIA OFFICE, TRINITY BOARD, 
See alternate advertisement for illustration of CUSTOMS HOUSE AND VARIOUS 
British Kromhout Marine Oil Engines. FOREIGN AND COLONIAL GOVERNMENTS 


ESTABLISHED 1790. 

















Established i860. 


HUDSWELL, CLARKE & CO, 


stedeecdiairakier FOUNDRY, LEEDS. ene 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 





All Sizes and to suit any Gauge of Railway. 
Prices, Photographs & full Specifications on application 








Telegrams—Loco, Leeds. Telephone—National 3540, 
Codes—A 1, Lieber’s, ABC (4th and 5th Editions). F35A 


NORTH EASTERN MARINE ENGINEERING CO., LTD., 


ENGINEERS, BOILERMAKERS, & REPAIRERS. 
LICENSEES FOR THE MANUFACTURE AND FITTING OF SCHMIDT SUPERHEATERS TO MARINE BOILERS. 


LONDON OFFICE : | - NORTHUMBERL AN D WORKS, | Licensees for the Manufacture 




















88500 1.H.P. Quadruple Engines. 


22, Billiter Street, E.C. | WALLSEND-ON-TYNE. : 


LIVERPOOL OFFICE: Telegraphic Address : NEWS, WALLSEND. 


529, Tower Bldgs, SUNDERLAND WORKS, 


Water Street. SOUTH DOCK, SUNDERLAND 
“Sage eae Telegraphic Address: NEWS, SUNDERLAND. 





MARINE 


DIESEL ENGINES 


OF THE 


“Werkspoor” 4 Stroke 


Cyele Type. Qe72 
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“INVINCIBLE” CENTRIFUGAL PRESSURE 
PUMPS FOR HICH HEADS. 























RET 
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Specially 
sibiiaiahe fo 
| WATERWORKS, 
MINES, 
FIRE-SERVICE, 
Be. &ec. 








GWYNNES LIMITED, "Ww. “°"™ 


Telegram;—-GWYNNE, LONDON. Spls66 























RANSOMES, SIMS 
JEFFERIES, LTD 


ENGINEERS 


AND 


BOILER MAKERS. 












ODP LPO LL LLLP LLLP 
ORWELL WORKS, IPSWICH, 


AND 


PALMERSTON HOUSE, 
34, OLD BROAD STREET, LONDON, E.C. 





ILLUSTRATED CATALOGUES IN VARIOUS LANGUAGES 
'FREE ON APPLICATION Ol3a 








SS5 
Ice Plants EEN Capacity. HASLAM i 


, FOUNDRY: & - 
8) ~ 
a eee ENGINEERING C2? 
* LONDON WALL:E-C- 


AIR SYSTEM?” 
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BEYER, PEACOCK & Co., Ld. 


peyrremira kar extmninster, &.W. ae tie Foundry, MANCHESTER. aie. 


LOCOMOTIVE ENGINES. 


ALSO MACHINE TOOLS. 





ARTICULATED LOCOMO. WHEEL and other LATHES. 


TIVES, _ MILLING MACHINES, DRILLS, 
GARRATT PATENT LOCO. PLANERS, SLOTTERS, and 
MOTIVES, other Machine Tools with or 


without electrical drive. 
EMERY GRINDING MACHINES 
a Speciality. 


All parts ot the Engines and 
Machine Tools are made accu- 
rately to standard gauges. 


CRANE LOCOMOTIVES tor 
Lifting and Shunting, 


RACK RAIL LOCOMOTIVES, 


YARD ENGINES and other special 
designs for all purposes and 























gauges. 
Y906 WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
q STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 





Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, em S.W. 
BUILDERS OF PASSENGER & CARGO STEAMERS. 
And Specially of First-class High-speed Ocean Steamers, up to the Largest Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
4S BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 


ATLAS SELF-HARD STEEL FOR HIGH-SPEED MACHINES. 














Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished Loller 
Flue and other Marine Specialities. Raliway Material. Steel Castings. Foundry and forge Pig iron. F1647 


LUKE & SPENCER, nid., 
BROADHEATH, nr. MANCHESTER. 
Telegraphic Address: EMERY, ALTRINCHAM. Telephone : ALTRINCHAMJNo. 40 


WALKER BROS. (Wigan) LTD., 


_ COMPRESSING & BLOWING ENGINES, 


WITH LIGHT DISC VALVES 
TO NEW PATENTS. 


























“INDESTRUCTIBLE” TYPE 
VENTILATING FANS 


for Steam or 
Electric Driving. 





TWIN TANDEM COMPOUND WINDING 


A PAIR OF COMPOUND CORLISS TWO-STAGE AIK 
ENGINES. 


COMPRESSING NGINES. 


WINDING, HAULING AND GENERAL -MINING MACHINERY. 


PAGEFIELD IRONWORKS, WIGAN. ¥470 NEW BROAD STREET HOUSE, E.C. 


soir “ ~sRERCate 
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Dec. 26, 1918 THE ENGINEER _ xii 
SIEMENS OPEN HEARTH PROCESS ONLY. 


P LATES, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS. 











HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British Corporation. 
NICKEL STEEL, as supplied to British and Foreign Admiralties. 336 


DAVID COLVILLE & SONS, Lo 


DALZELL STEEL & IRON wonlee: SPECIALITY BOILER PLATES. 


BOILER BRAND. MOTHERWELL. 


BRASS FINISHERS’ LATHES 


FOR THE RAPID PRODUCTION OF BRASS WORK. 





SHIP & BRIDGE BRANT. 











899983 SS sg 
IMPROVED DOUBLE FOLDING OVER AND 
N CHASING 
pines ARRANGEMENT. 
FASTHEAD. 
LOOSEHEAD. 
AUTO. FEED TO = 
TURRET. ah 
Visitors Welcome. 
ielaiais 8S 8sg 





JOHN LANG & SONS, sounstone’n ctascow 


FUEL ECONOMY. 


A Reduction of 1& PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D.”) FOR BOILER FEEDING. 


DAVIES & METCALFE, L'D. 


ROMILEY, near MANCHESTER. 


Telegrams—‘‘ EXHAUST,” .ROMILEY. Tulephoine-00 STOCKPORT. Railway Address —ROMILEY, G.C. & M. Rly 














OHN HETHERINGTON & SONS, L™ 


Telegrams—HETH, MANCHESTER. Nat. Telephone—3745 City (5 lines). 
Codes—A BC, 4th and Sth Editions; Lievers; A1; and Western U. ion, Mi A NCH ESTER 
Agent for Scotland—PETER BEBBINGTON, 65, Robertson Street, GLASGOW. a 


Telegrams—BEBBINGTON, GLASGOW. Telephone—No. 758 Central. 








HIGH-SPEED HORIZONTAL, VERTICAL, ani RADIAL ARM DRILLING and TAPPING 
MACHINES, 2in. to 6in. Spindles. 
i DOUBLE RAILWAY WHEEL and TYRE LATHES, for 2ft. to 9t. Wheels. 
* SHAPING MACHINES, Single and Double Heads, 6in. to 24in. stroke. 
* VERTICAL & HORIZONTAL TYPE MILLING MACHINES, 2in. to 6in. Spindles. 
% LATHES, 8in. to 24in. centres. 
; GENERAL LATHES, 6in. to 108in. centres. 
- TURNING and BORING MILLS, 3h. to 40ft. swing. 
All arranged to be driven by constant speed belt or direct-coupled electric motor. 
PLANING MACHINES. Screw and Rack Driven, from 2ft. to 14ft. wide. 
ORDINARY & LOCO. FRAME PLATE SLOTTING & DRiLLING MACHINES. 





General and Specia! Machine Tools for Marine. Loco., Electrical, and 


This represents our 24in. Stroke Locomotive Erome Plate nine 
Siotting Machine, for Belt or Motor Driv General Engineers, Shipbuliders, &c. &c. Q276 
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COCHRAN BOILERS. 


Patent Vertical Multitubular—Standard Design. 


Economical 
and 
Efficient. 


All Sizes 
in Stock. 


“ SEZ ZZ SA 


WRITE FOR SPECIAL CATALOGUES— 
Class A - For Land use; Class B ~- For Marine use. 
COCHRAN & CO., ANNAN, LTD., 
ANNAN, SCOTLAND. ” 





CHEAPEST & 
MOST 
EFFICIENT. 


Ball Bearing through- 
out if desired. 


JOHN GIBBS & SONS’ 
“PEERLESS” FAN. 


724, DUKE STREET, LIVERPOOL. Q74 
ADMIRALTY AND WAR OFFICE LISTS SEND FOR CATALOGUE. 











SMOOTH- ON 


TRADE«-MARK 


-— IRON CEMENTS 


No. 1, No. 2 and No. 3 


Permanently stop all leaks of steam, water, fire or oil, in iron 
or steel castings, boilers, tanks, piping, pumps, screw thread 
joints, flanged joints, &c. 
Smooth-On No. 4 is unequalled for filling in blow-holes in 
iron or steel castings. 
The Smooth-On Cements are easy 
to apply and make permanent repairs, 
proved by years in use. 
Every engineer should read our 
new No. 12 illustrated instruction 
book—Free ; it tells when, where and 
how to use the different Smooth-On 
Cements. Send for it now. 


SMOOTH-ON MFG. CO. 
8, White St., Moorfields, E.C., London. 











WHEN A BUSINESS DEVELOPS 


from small beginnings into one of particular prominence 
in the face of keen competition, it may be logically 
concluded, in these strenuous days, that its Manufactures 
possess something more than ordinary efficiency. 





The Firm of Cradock in the 
early part of the Nineteenth 
Century were engaged only 
in the making of Hemp 
Ropes: to-day wherever Wire 
Ropes are used the name of 
Cradock is synonymous with 
High Quality and a guarantee 
of efficiency and economy. 


a IRr. 
HOPE 


Cradock’s Ropes are made 
throughout in their own Steel 
and Rope Works, by experts 
who suit the steel to the wire, 
the wire to the rope, and the 
construction to the users’ own 
conditions. There is no guess- 
work. Every Rope is the pro- 
duction of shrewd calculation. 


THAT IS WHY CRADOCK’S ROPES GIVE 
THE MAXIMUM EFFICIENCY AND PROVE 
MORE ECONOMICAL IN THE LONG RUN. 


GEO. CRADOCK & CO., LIMITED, 


WAKEFIELD, ENGLAND. 


LONDON. 
SHEFFIELD. 


SYONEY. 
CALCUTTA. 


JOHANNESBURG. 


A'8i3 VANCOUVER. 














CHA’ BURRELL & SONS, L 


©TrHETEORD, NORFOLK. 
ESTABLISHED 1770. 


Manufacturers of 


Traction Engines. 
Road Locomotives 
Road Rollers. 
Gold Medal Tractors. 
Steam Wagons, &c. 


The result of over 55 Years’ Experience in the Manufacture ot 
Traction Engines and Road Locomotives. tie 


CATALQGOFS ANP FITS DADTICNLADG POST FORF ON APODTICATION 








®, 
7 
e 


London OMce—143, CANNON ST., E.C. 


THE WELDLESS STEEL TUBE 6O., 


Icknield Port Road, BIRMINGHAM. Livirep, 


LIVERPOOL WAREHOUSE—58, South John St. 





ESTABLISHED 1872. 
ORIGINAL MAKERS. 
Traps Mark. PATENT WELDLESS STEEL TUBES. 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 


<m “On | Admiralty List 








Rte 
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SATISFACTION ALREADY GIVEN ON EXCEPTIONALLY 
SEVERE DRIVES AND REPEAT ORDERS RECEIVED. 


‘Stanchion” 


WROUGHT-IRON 


p ulleys cai 


PATENT... 





Arm Heads machined accu- 
rately to curve of Rim. 


DESIGNED FOR 
Heavy Drives, 
High Speeds, 


and where 








+ nt tea 


12) 
io) 


Palmed Arm Heads, 
forged from the solid 
Bar—not screwed on. 


Vibration or 
Shocks are 


present. 





Quotations and full particulars on application. 
PATENTEES AND SOLE MANUFACTURERS:— 


DOUGLAS, LAWSON & CO. 


Engineers, BIRSTALL 9 Leeds. 


Telegrams: PULLEYS, BIRSTALL. Telephone: 135 BATLEY. Code used: ABC 5th Edition. 


On LISTS of ADMIRALTY, WAR OFFICE, INDIA OFFICE and 
CROWN AGENTS FOR THE COLONIES. 2265 























STEAM CRANES. 


ELECTRIC 
OVERHEAD CRANES. 





HENRY J. COLES, ta. i 8 Derby 











PEGKETT & SONS, BRISTOL 





PECKETT & SONS BRISTOL 





Ot all Descriptions andijany Size or Gauge. 
Full particulars on application. 





CENTRIFUGAL FANS 


are employed for every purpose 


ss 
7 


for which a fan can be used. 


They are high in efficiency, low 


+ AVELTET 


in power consumption, and small 


ae 


in size in comparison to their 


capacity. 
182in. diameter. 


BETWEEN THESE TWO FANS, 
the wheels of which are shown here, 
there are 35 standard sizes. One 
of them is the size you need to do 


your work efficiently. 


Write for Bulletin 
No. 2002. 


Davidson & Co., Ltd., 


Sirocco Engineering Works, 


Belfast. 


din. diameter. 


ONE, TWO & THREE STAGE. 
ANY DRIVE. ANY DUTY. 


















Telegrams: 
** Reavell, Ipswich.” 
Telephone Nos.: 
324 & 325 Ipswich. 








Belt-driven three-stage Air Compressor, working 
pressure 1200 Ibs. 
NOTE CLAIMS_HIGH EFFICIENCY. 
MINIMUM POWER. 
QUIET RUNNING. 
COMPACTNESS. 


Wirite for Catalogue C12 to- X1917 


REAVELL & CO., LTD., 





Telegiems: PECKETT, BRISTOL. A1867 


Department ‘‘A,’? RANELAGH, WORKS, IPSWICH, 
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ELECTRIC, STEAM, HYDRAULIC, HAND 
OF ALL TYPES. 


CRANE 
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Winding and Hauling Engines. Sheerlegs. Slipways. 


ALEX. CHAPLIN & CO., Ltd., Govan, GLASGOW. 
LA A TN aT 


“ISHERWOOD SYSTEM OF SHIP CONSTRUCTION’ 


Suitable for ALL TYPES of Vessels. 
SPECIALLY ADVANTAGEOUS for OIL TANK STEAMERS. 











Reduced Cost of 
Maintenance. 


Reduced Vibration. 

276 Steamers Built or 
being Built. 

Representing 


1,236,000 gross reg. 
tons. 


Increased Strength. 


Increased Capacity 
for Bale Goods. 


Increased D.W. 
Carrying Capacity. 
Improved Ventilation. 


For particulars apply to— 


Telephone : Telegraphic Address : 


a «J. W.ISHERWOOD, (22. 








ALTERNATORS. " 





| PHEENIX at srg —_ ee » Ltd, 


T. DAVIES & SON, 


RAILWAY IRON WORKS, 
WEST GORTON, foal 














CUPOLAS & LADLES. 
_ CHAINS & WHEELS — 


POWER TRANSMISSION 


HANS RENOLD LL?» 
Progress Works, MANCHESTER 
KENYONS’ Patent Inter-stranded 


COTTON DBIVING ROPES 


Lecture on the ‘ bon > 4 m of Power by Roy: 


WILLIAM page & SONS, LIMITED, 


EL FIELD WORKS, 
Tel. 494 usta DUKINFIELD, nyar Manches 


DIPLOMAS OF HONOUR, BRUSSELS & TURIN. 


CRANES 








“an 








D 
“0h Sans 
T Lifting, Loicester. 








qzs_ STEAM & ELECTRIC. 
trade STANLEY merx. 


Drawing Instruments 
OF THE HIGHEST CLASS. 


W. F. STANLEY & CO., Ltd. 


286, High Holborn W.C. 
















atl) Ss 
a= a) 


Works 
OLDHAM 











4, LLOYD’S AVENUE, LONDON, E.C. 
or to S. C. CHAMBERS & CO., 3, King Street, LIVERPOOL. 











~STIRLING 





ESTABLISHED 1854. 





58 V'CTORIA ST.. WESTMINSTER. 757 








|BOILER®. 








“RAPID” 


ELECTRO-MAGNETIC SEPARATORS 





, SMITH BROTHERS « CO. 


(GLASGOW), Ltd.. 


SUING — PART _ GLASGOW. 








and GRINDING CHUCKS. 





| RAPID MAGNETTING MACHINE Co. Ld. 


CRESCENT. BIRMINGHAM Q763 





Shipyard Machine Tools. 


SPECIALITIES : 


Machines for Punching, Shearing, Bending, Joggling, | . 





The STEAM CYLINDER LUBRICATOR Co., Ld 


Gordon Works, Lower Broughton, Manchester, 
Makers of Adams’ and Grandison’s 


PATENT MECHANICAL & other 


SIGHT FEED LUBRICATORS. 


For Nlustrated Advt. see next week’s issue. Q813 
felegrama’ Seafield Manchester 





Straightening, Planing, Scarfing and Flanging Plates. 


Sole Makers ot ARTHUR’S PATENT ROLLER BENDiNG MACHINE for 
Curving Beams or Angles of any Section without distortion. 








PATENT HYDRAULIC MACHINES for Shearing Beams and Angles of any 
Section without distortion. M178 











[pe SAW cUAP 


neveneat 
CiRCULA 


AR PLA NERC UTTER BIPCK 


- LEEDS 


MCioveR&G@ cies 





Manufactured by 





CRADLEY BOILER Co. 


VERTICAL & Loco. BoiLers 


Cradley Heath, STAFF'S. 


See Illustrated Advt. last and next week. Gi90 





INTERLOGK METAL 
HOSE CO. 


Works and Office— 





© FLEXIBLE METALLIC: 
| — for all eter 





G146 


ENGINE 


GOVERNORS 


Accurate. Highly Finished. Reliable 
Write for New List, No. 54. 


H. . HOLLINGDRAKE & SON, 
ssndiice. “STOCKPORT. 








RIVER PARK ROAD, WOOD GREEN. 


Also Castings up to 12 tons 
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SCHMIDT SUPERHEATER 


FOR LOCOMOTIVES. 








Qver 25,000 Locomotives Fitted on over 4.35 Railways, 





AS ADOPTED BY THE 


LONDON & NORTH-WESTERN RAILWAY. 





Schmidt’s Superheating Co. (1910), Ltd., 
28, Victoria Street, Westminster, S.W. 


65 Telegrams: “‘ENSULIM, LONDON.” 














INDICATORS 


Technical Perfect 
in every detail. 


SPECIAL CONSTRUCTION 
FOR DIESEL ENGINES. 


ASK FOR NEW CATALOGUE. 


THE LUNKEN COMPANY, L” 


35, Great Dover Street, LONDON, S.E. aad 





























Showing through the water a broad, rich red 
line, thus rendering the level very distinct. 
A large stock always on hand, 





_ “Beacon” 
Gauce GLASSES 





GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 
_ Telephone: 2799 CENTRAL, 


Tel. Address: PHOTOPHORE, LONDON 

For high pressure, and to withstand extreme 

variations of temperature. Are not affected by 
cold draughts. Ends do not corrode. 


All glasses bear the Trade Mark, and have fire- 
poliahed ends of a dark claret tint 12 





i Gaude GLASSES | 











Acieries et Fonderies d’ Art, Ltd., 
Haine-St.-Pierre, BELGIUM, and Lesquin-lez-Lille, FRANCE. 


STEEL CASTINGS 


OF EVERY DESCRIPTION. 
EES oO cae 


SPECIALITIES.--Wheel Centres, Axle Boxes, Buffer Cases, 
Automatic Couplings, and General Castings for 
Locomotives, Carriages and Wagons. 

High Permeability Magnetic Castings. 
General Engineering Castings. 








SOLE BRITISH AGENTS— 


GEORGE F. WEST & CO., 








502, Caxton House, Westminster, S.W. 6236 











LEROY S™u™2™" COMPOSITION 


he radiation of heat, saves fuel, and 
Coane the power of 


In London the cost of the Covering is saved 
in about six months, 


On Admiralty and War Office Lists. 


Three Boilers covered with this Composition will de 
the work of four not cevered. May be seen where it 
has been in use for twenty years. 


Established 1865. 01106 


F. LEROY & CO., 
10, Gray St., Commercial Rd., LONDON, &. 


REGISTERED TRADE MARE. Also at MANCHESTER. 








” Kerra-BLACKMAN ” 


Smithy Plants. 


Cast Iron Forges. 
Blowers for blowing 1 to 100 Fires. 
Fans for Smoke Removal. 











Complete Plants for Forge & Cupola 
Blowing, Smoke Removal, etc. 


JAMES KEITH & 
BLACKMAN C*:L™: 


27, Farringdon Avenue, 
LONDON. 








Algo at 
Manchester, Glasgow, Newcastle, 
Leeds, Cardiff, Birmingham, &c. 





DAG ‘*“K.-B.” Forge and Blower combined. 






























LOWEST 
COST. 


HIGHEST 
EFFICIENCY. 





3 


“ DELUGE” 





* TRIUMPH” 


TURBINE AND CENTRIFUGAL 
_ PUMPS. 






[D263 





CATALOGYES FROM 


CLAYTON & SHUTTLEWORTH, LTD., 


91, yea ote. Steer’, LINCOLN, ENGLAND. 
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- A Good Head 


is always a great advantage, but especially so on a 


Screwing Machine. 

The Patent Die Head fitted to Heap’s Screwing Machines is the most simple and only 
mechanical Head on the market. Springs with their attendant troubles do not enter 
into its construction in any way, and it is guaranteed to produce perfectly aad 
and uniform threads. 

A few other features. 
Hand and Automatic Releasing Motion. Spindle Speed for every size. 
Automatic Closing Device. Bronze Bushes to Main Bearings. 
Die Adjustment whilst in motion. Trough for catching lubricant, &&c. 


Catalogue free on request. 


iia Joshua Heap & Co., Ltd. 


ASHTON-UNDER-LYNE, ENGLAND. 




















4-6-0 LOCOMOTIVE WITH SUPERHEATER : 
FOR RIO GRANDE DO SUL, BRAZIL. 


| rs : LONDON anv JOHANNESBURG, S.A. 


WS NN AON 


WORKS: TEGEL-BERLIN 


LOCOMOTIVES 


Sole British Representative : 


E. C. AMOS, M.1. Mech. E., 


22, MARTIN’S LANE, CANNON STREET, 
LONDON, E.C. 























Le 


AN 


Send for Catalogue 44 F/A. 
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FOUR CRANK 
TRIPLE-EXPANSION TYPE. 


ASHWORTH & PARKER, _,,. 
TELEGRAMS—KINETIC, BURY. Bury, LANCASHIRE. 


350 Kilowatt Size. TELEPHONE—No. 185 BURY. 














BRISTOL'S RECORDING GAUGES. 


Instinctively you connect the name of BRISTOL'S with Recording Gauges—reliable Gauges. For more than twenty 


years The Bristol Company has specialised in Recorders, and whether you buy from this firm a Standard form 
instrument or the cheapest round case gauge with a six-inch chart you can rest assured that you are getting 
the very best recorder of its kind, no matter what price it may be. In Bristol’s Instruments the cheaper models 
are every bit as reliable and as carefully made as the best. They cannot afford to jeopardise their reputation 


by selling anything else. 


Condensed Catalogue describing briefly the various types contained in 40 lists will be sent free to “ Engineer ’’ readers. 


THE BRISTOL COMPANY, Waterbury, Conn., U.S.A. 
J. W. & C. J. PHILLIPS, Ltd., 23, College Hill, Cannon St. LONDON, E.C. 
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S SAMUEL WHITE ‘rv. LAST COWES, ‘aénr 
SHIPBUILDERS. ENGINEERS & BOILERMAKERS. 
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Oo TORPEDO VESSELS. é, “WHITE-FORSTER” WATER TUBE BOILERS, 2% > 
< SPECIAL SERVICE VESSELS. 3 ““WHITE-FORSTER” FEED REGULATORS. =o 
2¢ SHALLOW DRAUGHT VESSELS. a “WHITE-DIESEL” MARINE GIL ENGINES. Sw? 
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Engineers and Contractors, SCOTSTOUN IRONWORKS, GLASGOW. 





= 28, VICTORIA STREET, LONDON, S.wW. 





ie MECHAN & SONS, LTD. 


TRANSPORTERS-QGOALING PLANTS — 
CoAL Hoists — TELPHERAGE — 
LOADING-UNLOADING « STORAGE PLANTS. 








ADMIRALTY and WAR OFFICE LISTS. 


ROPE PULLEYS 
FLY WHEELS 


of any Size and Weight. 















URQUHART, 
LINDSAY & 00., v 


Blackness biiane 
DUNDEE, 


oe by 
me 


Y96" 
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By Installing these Lathes in the 
tool room to deal with small 
accurate pieces, and in the work- 


shops for the manufacture of 


small parts, great economies in 
power, floor space and _ initial 
outlay can be readily effected. 
This lathe is quite the most 
accurate, powerful and carefully 
designed tool for its size made. 
Note the heavy self-contained 
form of bed needing no extra 
supports, which always conform 
to the inaccuracies of the floor. 
Note also in lower illustration, 
the bed section. This form pro- 
vides a square and V front shear 
(A)—a long, narrow guide of the 
most approved form—the saddle 
guide being immediately over the 
lead screw (B) which is practi- 
cally central with it. The square 
second shear (C) takes tipping 
strains only, and the saddle, bear- 
ing on the top and bottom to 
which it is gibbed, remains always 
clear of the edge (D). 























aa: 


This lathe is made in various forms, with self-contained electric 
motor drive, as bench lathe, &c. 


Full particulars sent on application. 


DRUMMOND BROS.. L™ 


_ RHIDE WORKS, GUILDF ORD, SURREY... “9667 














MINING 


EXPLOSIVES 


=== BEST QUALITY ONLY. 





DYNAMITE. 
CELICNITE. 


GUNPOWDER. 


(Of Every Deseription.) 


CHEDDITE. 


(Does not Freeze or Exude.) 


| Curtis’s & Harvey’s s Electric Detonators 
| and Fuses are confidently recommended. 





Head Office: 


GURTIS’S & HARVEY, in. 


CANNON STREET HOUSE, LONDON, E.C. 


Cablegrams: CURHAR, LONDON. 
Codes: ABC, Ai, and Western Union. 


Telegrams: CURTISS-CANNON, LONDON. 
Telephone : 3680 (8 lines) City. 





Agencies in all parts ef the United Kingdem, Australasia, Canada, 
India, South Africa, South America, China, Japan, &c. as. = 





THE NAME THAT HAS BECOME ASSOCIATED wWiItTy 
THE FINEST DIRECT-ACTING PUMP EVER PRODUCEp. 


(Anthony’s piste 


POSSESSES FEATURES WHicH 
WOULD APPEAR TO PLACE |T 
IN A CLASS BY ITSELF. 


(The Engineer, Jan. 31st, 1913), 





Unique steam distribution system by power unit, 
giving great efficiency. 

Instant accessibility of whole of working part 
on removing a single cover. 

Direct mechanical control of power unit. 

Complete steam jacketing of working parts. 

Cost of repairs and renewals reduced 
negligible figure. 


LET US SHOW YOU A PUMP AT WORK. 


Robert Warner & Co. (Engineers), Ltd., 


Broad St. House, Leudon, and Walton-on-the-Naze, 
E.C. Essex.  gy7; 


to a 


Standard Feed Pump with 
Valve Unit Withdrawn. 


‘BURTON’ OIL SEPARATOR 


FULLY GUARANTEED. 








TY: eu RION pare 


Duty, 60,000 Ib. steam per hour 
at 28 inches of vacuum" 


glisde ord’ GARNER, TELFORD & HARDMAN, Ld., Pendleton, Manchester 


Telegransa—Puranvern, MANcHRATER. 








Bucket & Suction Dredgers 
of all sizes. 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 


Sole Makers 
of Patent Rockbreaker 


for rock excavation under water without explosives 


“LOBNITZ, 
RENFREW.” 


M46 








WAR OFFICE 
LIST. 


ADMIRALTY 
LIST 





Telephone— 


Telegranis— 
No. 58 Coatbridge 


‘Hudson, Coatbridge.” 


SOLID WELDED STEEL ANGLE RINGS up to Gin. x Gin. x Ijin. 


For CONDENSERS, BOILERS, &e. so l92 


THOMAS HUDSON, Lr. COATBRIDGE, »» 
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THERMOMETERS & PYROMETERS 


for all purposes. 


O° up to 1800° Fah. 
Flexible and Rigid types. 


Recording on Paper up to 
50 yards from Source of 
Heat. 





Write for Illustrated Catalogue to— 


ENGINEERING SUPPLIES, Ltd., 


28, VICTORIA STREET, LONDON, S.W. 


Tclephone—7833 VICTORIA, D389 Telegrams—PROELLS, LONDON. 











“MULTIPLEX” 


PATENT FILM EVAPORATOR 


for Glue, Gelatine, Size, Sugar, Wood and Bark Extracts, 
Caustic ante and various Trade Liquors. 


SUGAR-MAKING, BOILING, “ REFINING PLANT. 
DISTILLERY & BREWERY PLANT. 


CHEMICAL PLANT, embracing Vacuum Evaporating and Distilling Plant 
for all purposes, AUTOCLAVES, CONVERTERS, &c. 


“IMPERIAL” PATENT DRYING MACHINES. 
Manufactured Copper and Brass Work 


of every description. 


BLAIR, CAMPBELL & McLEAN, LTD. 


Woodville Street, 
_GOFARN. GLASGOW. 


om 124 





CLIFT ON & BAIRD, Ltd., 


Managing Director—C. H. CLIFTON, formerly of Clifton and Waddell. 


Empress Works, JOHNSTONE, Scotland. 
London Office: 38, Victoria Street, Westminster, S.W, 


Metal ‘Sawing Specialists. 


MAKERS OF 


BAND SAWING MACHINES, 
CIRCULAR SAWING MACHINES, 
HOT SAWING MACHINES. 











“Our Patent Bar Cutter cuts an 8hin. 
Steel Bar in 3} minutes. 

ASK FOR PARTICULARS. 
STANDARD SAWING MACHINES 


ALWAYS IN STOCK eml42 














HYDRAULIC AND PUMPING MACHINERY, 
CRAN ES, &e. 160 Stat ningley 


SAND HyoRauLiC £0.LE 


Telegraphic Address : 
‘Pumps, Rodley.’’ 


MALLETT Thi Titi i 


54000000000000000008 000000600000000000000000000000000000 


0900000000000000000000000000000000000000000000000000005 








TELEGRAMS : he YS 00 CE 


“PISTONS” > 


MANCHESTER. 


TELEPHONE : 





REGISTERED WY 
Ze TRADE MARK. 5 






meee 


Cray 





USED ALMOST EXCLUSIVELY =. +.« TEXTILE COMBINES. 
Last year’s Output 4050. 


Descriptive Booklet on Application. 


FIRST ORDERS ALWAYS “ON APPROVAL.” 


LANCASTER & TONGE, Ltd. 


MAKERS OF “THE LANCASTER” STEAM DRYERS, 
METALLIC PAGKINGS, PISTONS, LIMIT PISTON RINGS, SPIRAL SPRINGS. 


PENDLETON, MANCHESTER. 





X1110 
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nn lie in ctl ntl cll, tl, ml, ln tcl tl, lin tn ln nln nl ln ln, ln tli linn lin ll ln ll Mn tl. 




















Economical and Efficient 
Grinding. 


GIVE US A TRIAL 


if you want First-class Results on Most Favourable Terms. 





WE ARE MAKERS OF 


ABRASIVE WHEELS FOR ALL PURPOSES. 


Vitrified, Elastic and Vulcanised Bonds. 





Naxos Emery Wheels. | 
Electro Rubin Wheels ciectric avrasive) 
Carbosilite Wheels 


(generally called Carborundum Wheels.) 


Genuine Naxos Emery. 
Daily production about 16 tons. 


MAYER & SCHMIDT, 


Grinding Machine Specialists 
(Most Impertant European Works in this line), 
OFFENBACH a/MAIN & BAD. RHEINFELDEN. 


800 Workmen. 3000 H.P. 35,000 sq. metres Floor Space. 
BRUSSELS EXHIBITION, 1910, 3 GRAND PRIX. 








Representative for the United Kingdom—Mr. H. BORNEMANN, 


1, Dawlish Road, Chorlton-cum-Hardy, MANCHESTER. Q782 
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lucy Aborted Compobition 









With coal at say, 18s. per ton and a steam pressure 
of 160 Ibs. there is a dead loss per year of 8s. 9d. 


for every square foot of pipe or flange surface left 
uncovered. 

















BELL’S UNITED ASBESTOS ing ag Southwark Street Lonpon 


J 











THE GRIDLEY 
PATENT SINGLE SPINDLE AUTOMATIC TURRET LATHE. 


A 3tin. SINGLE SPINDLE MACHINE set 
up to make Commutator Shells (used in the manu- 
facture of Electric Motors). 


Reducing from 3in. dia. to 1tin. AT ONE 
CUT. Spindle: 150 R.P.M. Feed: ‘Oldin. per 
rev. of spindle. 


This could not be done with a turning tool 
held by a shank and overhung. All Gridley Tools 
are bolted solid to the flat turret slides and are 
not held by shanks. 


On this machine a 3in. hole can be bored 
from the solid bar easily and quickly. 


Ask for particulars of the SET-OVER 
ADJUSTABLE BORING TOOL, a system of 
boring developed by the Grid’ey Automatic. 


Made in three sizes for bars up to 2tin., 
8tin. and 4tin. Arranged for Belt Drive, or Self- 
contained Electric Drive having Controllers which 
automatically vary both speed and feed, up or 
down, under cut. 


GUARANTEED OUTPUTS 
— ON APPLICATION. — 





3iin SINGLE SPINDLE MOTOR-DRIVEN MACHINE. 





“ew CRAVEN BROTHERS LTD. 


VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. me Os fee 


J. RYAN, 68, Avenue de la Grande Armée, Paris, France. M. KOYEMANN, Charlottenstrasse, 121, Dusseldorf, Germany. THE WINDSOR MACHINE CO., Windsor, Vermont, U.S.A 


——, 
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IMPROVED CUBE CONCRETE MIXERS 


in use on the 


PANAMA CANAL. 






















Camal Record Report. 


Mixer Output Records: During the year ending June 30th, 1912, Austin Improved Cube Mixers ranging in 

size from one-half cubic yard to two cubic yards mixed a total of 1, 209,506 cubic yards of concrete. The actual 

working time of these mixers was 24,946 hours or 3118 eight-hour shifts. Therefore, each mixer mixed per 

hour worked an average, for all sizes, ‘of 484 cubic yards, or one cubic yard every 75 seconds. Note carefully 

that this output record is the average of all mixers large and small. Individual batteries of mixers made better 

records, For example: Two mixers working on Gatun Locks mixed 80,544 cubic yards in 1,175 hours worked, 
or 68°54 cubic yards per mixer per hour worked. 











The adoption of Cube Mixers on the Panama Canal resulted from a practical try-out of all the leading ty of mixers. 
We have shipped to Panama several train-loads of the largest batch mixers ever built, holding 64 cubic feet each. 


Made in 14 sizes, 2) cubic feet to 64 cubic feet. Simplicity in Design, Strength 
in Construction, and Quality in Material have made the ‘“AUSTIN” Cube 
Concrete Mixer the most practical and the first choice for concrete work. 


RESPONSIBLE FIRMS WANTED TO REPRESENT OUR INTEREST in GREAT BRITAIN and HER COLONIES. 
Send for Catalog No. 26-E. 


Photo of a Battery of 4 of the 51 Cube Mixers shipped to the Panama MUNICIP AL ENGINEERING & CONTRACTING COo., 


Canal, each holding 64 Cubic Feet. 
Address: “ Excavats, Catcaeo.” Codes: Lieber’s, A BC (6th Ed.) & Western Union. Railway Exchange, CHICAGO, U.S.A. or 













Cable 


SMITH & COVENTRY, LTD. 


BRUSSELS EXHIBITION, 
MANCHE STER. HORS CONCOURS, MEMBRE du JURY 





















THE ROBEY-SMITH PATENT 


BEVEL GEAR PLANER 


FULLY AUTOMATIC. 


LATEST MODEL. 


CUTTING SPEED DOUBLED 


NO FORMERS REQUIRED. 














Cuts both 15° & 20° Pressure 
Angles. 










‘MADE IN 6 SIZES. 
6in., 9fin., 16in., 24in., 36in., and 48in. 



















C.B. SOLID DRAWN 










INTERNAL 


















PISTON i STEEL SEAMLESS 
ae 
wa 


BALL VALVE. CASINGS. 


Standard Piston adhered to, enabling existing apparatus 
to be fitted with these LATEST IMPROVEMENTS. 


THE CONSOLIDATED BRAKE & ENCINEERING CO., LD., 222 


41, MOORFIELDS, LONDON, E.C. 
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The‘AUSTIN’ RING OILING PLUMMER BLOCK 


The cheapest _efficient Self-oiling Plummer Block on 
\the*market. 


ilustrated 
Catalogue Free. 


Govan Shafting Co., sites Rd.. Govan, Glasgow 


G. & A. HARVEY, Ltd., 


Albion Works, GOVAN, GLASGOW. 
Makers of 
HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 
See our illustrated advt., Nov. 21. 9m157 


GRAIG & DONALD, LD. 


JOHNSTONE, near GLASGOW. 


MACHINE TOOLS 


for Shipyards, Iron Works, Girder & Tank 
Works &c. &c. 
See illustrated advertisement last and next week’s issues 


ToSCREW BOLT MAKERS 


Engineers, saeco sie &c. 


Thie Patent Scrrw- 
ING MACHINE cap be 
worked either by a 

G and 











of 4in. bolts per day 
of ten hours, or other 


As Supplied to 
Governments 


Prices anhin particu 
lars on application 


EDWARD MERCER 
Sele Maker, Hetiins Inenworxs, W185 
SOLLINWOOD, near MANCHESTER 


Wm. BAIN & CO., Ltd., 

Lochrin Ironworks, COATBRIDGE. 
Manufacturers of 

STEEL BUILDINGS, ROOFS, BRIDGES, and all kind 
of STRUCTURAL STEEL WORK, TIMBER 

BUNGALOWS, FENCING, RAILING, and GATES. 

LONDON OFFICE: 122, CANNON STREET. 
Sovutu AFRICAN OrFice: 3 AND 4, New Crus BuILpINes 
LoveDaY STREET, JOHANNESBURG. SM198 


WM. MORGAN & CO., Ltd., 
Kilwinning, SCOTLAND. 
Makers of sM206 


DERRICK CRANES 


Electric, Steam, or Hand Power 














FRICTION 
CLUTCHES 





J. BUTLER & CO.. 


Victoria Ironworks, HALIFAX. 


"olase cinss MACHINE TOOL MAKERS 


ABLISHED 1870. 
Telegranhic PP. ress Rerrer. Harrvasy, mae 


H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


TURRET LATHES. 


Telegrams—Tuder, Birmingham. Tel. Ne. 14¢ 
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NEWTON-LEWILIOWS. LANCASHIRE 


LOCOMOTIVES DESIGNED 


To meet the special condi- 
tions of tratfic in any part 
of the world. ; 














EXPERT ADVICE 


On all matters relating tv 
locomotive engineering, — 
beth as regards mainten- 
ance and renewals. 











SOUTH AFRICAN RAILWAYS 














GENUINE 
DOUBLE 
HELICAL 


7 GEARS 


With Teeth cut DIRECT FROM THE SOLID IN 
ONE Zz PIECE as illustrated, 


GIVES 


Bonin STRENGTH 
anD EFFICIENCY. 


SILENT & RELIABLE. wuen 
NEXT YOU ORDER—Specify the DBS. 


SOLE MAKERS: 


Davin BRown & Sons (HFD), L® HUDDERSFIELD. 











SUITABLE 


VND) BB I iarcésr 


PATENT POSSIBLE 


Ff K N S. REQUIREMENTS 


STEAM OR 
ELECTRICALLY 
DRIVEN. 


MAXIMUM 
EFFICIENCY \ 
oo 
MAXIMUM 
RELIABILITY 






















































































LLANMORE cane 
LLANELLY, . 
SOUTH WALES. 


TELEGRAMS : “FAN, LLANELLY” 


| THE WADDLE 
PATENT FAN 
& epee 











Ree Glustrated Advertisement last and next werk. Q3°8 





LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY. 








(ENAMELLED AND PLAIN.) 
BUTTERWORTH BROS., LTD., 


Newton Heath Glass Works 





MANCHESTER. 








HENDERSON & GLASS 


LIVERPOOL. 
Extensive Stocks of every desscription and Section or 


MALLEABLETRON & STEEL 


Including all sizes of Round, Square, and Flat Bars; Rolled 
: Girdere from 38in. to 20in. deep ; Tees, Angles, &. &. 
GREAT VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 
Quotations and sections on application. Shipment Orders promptly executed 
Correspondence solicited N4 


Dot 





4 \.. 





Asb 
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rub 
Fire 


WR 











PF 








Dec. 26 1913 


THE ENGINEER 


li 








— 





IRLAM, MANCHESTER, 


SYPHONIA STEAM TRAPS COMBINED 
(ROYLE’S PATENT) REDUCING 





Over 120,000 
Sold. AND 
re SAFETY 
First orders sent VALVE 
on approval. (ROYLE’S PATENT) 
N At the Price 
o REDUCING 


<> ee SS 


They take up less 









ROYLES LIMITED 


Engineers, Coppersmiths, Iron and Brass Founders, 


Manufacturers of Feed Water Heaters, Condensers, Evaporators, Steam and Gas Kettles, Syphonia 
Steam Traps, Reducing Valves, Oil Separators, Exhaust Heads, Boller Mountings, etc. 
PRICES AND FULL PARTICULARS ON APPLICATION. 


Water Softening, Filtering, Oil Elimination, Iron Removing Plants. 





If you want quick holies use es Patent Indented Tube Batteries 


m an 
FOR BLEACHING "KIERS, DYE VATS, TANKS, &c. 
Telegrams: ‘‘ELYOR, CADISHEAD. 


ENGLAND. 


ROW’S PATENT 
Steam 
‘Kettles 


AND 


Gas Kettles 


Made entirely o. 
Copper. 


Water Surfaces 
coated with 
Pure Tin. 

e TWICE as een as COILS. 


Y1042 






















“KULITE” eco) GORK SHEETS AND SECTIONS. 


English Manufacture. 


FOR COLD STORES, REFRIGERATION CHAMBERS, &c. 


| 





In Slabs and | In Sections 
Bricks for | for Brine, 
Walls and Ammoniaand 
Floors, | Low Temper- 
Girders, &c. ature Pipes. 





** ACHILLES”’ (Regd.) ASBESTOS MANUFACTURES. 


Asbestos Yarn, Cordage and Cloth, Rope Yarn Packing, Rolled Cloth Packing, 
Block Packing (Plain and Metall.c), Multiple Core Packing, Asbestos ¢nd India- 
rubber Woven Sheeting, Tape and Washers (with and without Wire Gauze Insertion), 
Fireproof Sheets, Non-conducting Composition, Sectional Pipe and Rope Lagging. 


“DURITE” (REGD.) 


There are other Jointings ‘something like.’ 
ACTION OF 





WITHSTANDS THE 
OILS, CHEMICALS, & 








The Best 
Material 





4 
S 
Ne> ty 









Joints. 


" is NO Jointing 


| quite like it. als 


WHY NOT SEND FOR A SAMPLE? 





"TS HOBDELL, WAY & CO., LTD., 


ST. JOHN’S HOUSE, 124-127, MINORIES, LONDON, E. 


on wirE “ HOBNAILS, LONDON.” 








A<J.MAIN: COL" 


WITH WHICH 1S INCORPORATED ARROLS BRIDGE6 ROOF C917 





SGOW : 


GLA 
CLYDESDALE c- GERMISTON-WORKS . 





& 
INDUSTRIAL 
WORKS 
OF EVERY 
DESCRIPTION 
































PRESSURE & 
INDICATING 
GAUGES 


Of all descriptions Manufactured by 


JOSEPH TOMEY & SONS, cere 


Catherine Street, ASTON, BIRMINGHAM. 














1853. 


London Office and Warehouse : 
5, EXCHANGE PARADE, 
SOUTHWARK STREET, S.E. 


CHARLES: McNEIL 
Hydraulic Stampings “and Forgings, 


In Admiralty and War Office Lists. 
‘elegrams: McNetm, Guaseow. 
Code : 5th Edition A BO; Engineering Code, 2nd Edition. 
aes! Park Ironworks & Hydraulic Forge 
est Scotland Stree Street, G Ww. 


CHAS.M< NEIL 


MAKER 
KINMINGPARK IRON WOR + 


GLASGOW. 





MeNeil’s Weldless 12 Ghee wh Steel Stand 


Pipes are very superior to which are either cast 
Bottom lor single or double rivet- 


ting, and curved to suit aeonie of boiler. Safe, 
strong, durable, and light. 3351 


The COIL CLUTCH CO., Ltd. 
Pheenix Works, Johnstone, Scotland. 
Manufacturers of 
COIL FRICTION CLUTCHES 
for all Purposes, Powers, and Speeds. 
ie State ae 
See Illustrated Advertisement last & next week 


THE MOTHERWELL BRIDGE CO. 


LTD. 
BRIDGES, RO@FS, PIERS, TANKS, DOCK GATES, 
Struetural Work, Hydraulie Pressed Flooring 


— MOTHERWELL, N. Nat. Tei 


* No 4. 
commen Office : 82, Victoria St., Westminster, 8.W. 
See illustrated advt. last and next week. mM120 


BUTTERS BROS. & CO. 


GLASGOW. 


ELECTRIC & STEAM CRANES. 


OVERHEAD. LOCO. DERRICK 











See illustrated Advt. in issue Dec. 19. M127 


Brownlie & Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


See Illustrated ee ome last and next 
su13 








OVERHEAD 


ELECTRIC CRANES 
_ LOCO. STEAM CRANES 





ALEXANDER JACK & CO. 
Whitegates Eng. Works, 
MOTHERWELL. 8M66 





LANCASHIRE CORNISH& MULTITUBULAR 


BOILERS 


WM. WILSON and CoO., 
Lilybank Boiler Works, Glasgow. 








OFJoJo#F,oto Lo 


Souz Propriztors & PATENTEES: 


F. J. TREWENT & PROCTOR, La. 


Naval Architects and Consulting Engineers 


























43, Billiter Buildings, Billiter St.. LONDON, EO ¢ 
Telegrams : Trewent.. London. ‘Phone: 121 4 venue. 
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DARLINGTON FORCE Co., Lo. DARLINGTON] 


CONTRACTORS TO ADMIRALTY & WAR OFFICE. ae 








Telegrams: 
FORGE, DAR LINGTON. 


LONDON OFFICE - 
70, Fenchurch 8&t.. & & 


CAST STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS. 
WEIGHT 75; TONS. 


JAMES HOWDEN & OO. 


LIMITED 








Manufacturers of 


High-speed Engines 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &c. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 








[| MANUFACTURERS OF 


cOMPOUND AND MMM “IMPULSE” 
ENGINES P | a eG "al : it OF HIGH, sor . — PRESSURE 


From 5 B.H.P. to 2000 B.H.P. 





SPECIALISTS IN LARGE UNITS. 








1000 KWT.' |“HOWDEN' TURBO-ALTERNATOR. 
PATENTEES & MANUFACTURERS: OF Installed at Messrs. James Scott, Sons, Ltd., Dundee. 


HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil Burning System, Patent Combination Water Tube Boilers, Ventilating Fans. § 


JAMES HOWDEN & CO. LTD., Scotland Street, GLASGOW. 














ws 


RE 
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MORE HAULAGE EFFICIENCY. 


Ww BA RE 
The Buffalo Pitts Road Locomotives built in two sizes :—Rated 20 H.P., brake test 70; rated 26 H.P., brake 
test 100. All steel gears, encased to eliminate dust, mud and sand. Two road speeds. High-pressure boiler, 
giving high power with no excessive weight. Traction mounting so constructed that no bolt from traction part 
of engine enters water part of boiler. Traction wheels extra heavy steel, having flat cleats which taper to the 
inner edge to fit the crown of the road. Cleats removable so locomotive can be used as a roller. Equipment 
furnished for plowing-hauling or stationary power. 


The Buffalo Pitts Cars have a heavy steel frame, steel wheels fitted with phosphor 
bronze removable bushings, steel axles, arranged to carry the load close to the wheel 
hub. They run in either direction without turning around. To reverse the train 
simply throw the lever between each car. They follow the engine around the sharpest 
curves and can be reversed and backed around any curve. Built in bodies as illus- 
trated; also flat bodies. Can be used with tractors, motor trucks or teams. The 
greatest time saver of the age. 


















buffalo Pitts Company, 


BUFFALO, N.Y., U.S.A. 


OLDEST MANUFACTURERS OF 
HAULING MACHINERY In AMERICA 


ted 











Catalogue Free. G178 Agents W 


THE REES ROTURBO MFG. Co, Lr. 


HYDRAULIC, ELECTRICAL & GENERAL ENGINEERS, WOLVERHAMPTON. 


REES ROTURBO DYNAMOS. MOTORS. 
ROTARY 
ROTARY 


PRESSURE CHAMBER 
JET CONDENSERS. 


PUMP. 
A Self-Regulating Centrifugal. AIR & VACUUM 
PUMPS. 


PATENTED 
THROUGHOUT THE WORLD. 
(ON ADMIRALTY, WAR, hice: ss 
INDIA, and COLONIAL OFFICE LISTS’ Group of° Motor-Driven—Bilge Pumps. pur = “OFFICE: { VICTORIA EMBANKMENT, W.C. 


ODGES: vest TURBINE BLOWERS. 


Made in 8 Standard Sizes, capacities 
50 to 30,000 cub, feet per min 








————— 
—_ 






































I, Varying pressures up to 
20 LB. per SQ. INCH 
LESS POWER TO For BLAST FURNACES, STEEL — 
MITH: 
DRIVE THAN ANY aan CMauAne TRE 


MISSION, and other purposes. 


DIRECT-COUPLED TO ELECTRO-MOTOR 
STEAM TURBINE, PETROL ENGINE, or 
with pulley for BELT DRIVING. 





OTHER BLOWER. 














SMALL SPACE. en was 
HIGHEST CLASS BRITIS#H 
NO NOISE. onesie 
NO WEAR & TEAR. R. J. HODGES & CO. 
<teeeen Engineers, 
PERFECTLY STEADY 14, DEVONSHIRE SQUARE, 
BLAST ; PRESSURE. TURBINE CUPOLA BLOWER, OUTPUT}20,000 CUBIC FEET PER. MINUTE. BISHOPSGATE, LONDON, 
MELTING CAPACITY 30 TONS PER HOUR. E.c. D436 
Telegraphic Address—BRAKE, MANCHESTER GRESHAWMWS PATENT No 618 Central. 
Hot: Water a 
and 
Injectors Oldest 
Makers of 
for Injectors 
a in the 
dealing’ with water King iom 
up to 140 deg. eG 
with ‘ ‘<a : 
80 Ib. pressure. Mae 





GRESHAM & CRAVEN, LTD., MANCHESTER, 


London Otfice: 110,4£Canmnnon Street, E.C. W1787 
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CONSTRUCTIONAL STEEL WORK 


For FACTORIES, WORKSHOPS, RAILWAY SHEDS, STORES, 
pinisallanain passsassanabate bata &c. 





Wharf Shed 240ft. long by 40ft. wide. Erected by us at Portmadoe. 


Constructional Ironwork of all kinds. Footbridges, Emergency Staircases, Balconies, 
Joists, &c. D456 


MOTOR GARAGE ROOFS A SPECIALITY. 


Estimates and Designs free on receipt of particulars. Catalogues free. 























BOULTON & PAUL, Ld., Coates! Norwich, 
The ‘MENNO” Automatic 
COMPRESSED AIR GREASE CUP. 
(PATENTED). 


Automatic Feed under Compressed Air. 
Securely LOCKED. Works UNDER ‘WATER. 
Unaffected by Centrifugal Force. 
Absolutely DUST-PROOF. 
Saves over 50 % in the Cost of Lubrication. 
Any Grease can be used. 
No Pistons, Springs, or Packings. 

Pressed_out of MILD STEEL & HEAVY GAUGE BRASS. 
Spring and Screw Compression Cups depend on frequent 
adjustment to FORCE Lubricant to the Journals. 
The ‘““MENNO” Cup is a complete REVERSAL of ths 
method, and MUST NOT be adjusted frequently. 
The confined air replaces the need for frequent adjustment 
by hand, and 
GIVES A CONSTANT SUPPLY. 
Nothing to Break. Nothing to Renew. 
TRAMWAY RESULT :— 

Previous cost of lubrication with oil, 11°25d. wg 1000 miles. 

Present cost with “Menno” fitted, 1°7 
Current consumption reduced to 79 units per ‘car mile.” 


Write for Catalogue and Cups for One Month’s Free Trial. 
Manufactured by 


LUBRICATORS LIMITED, 


Leeds Place, Tollington Park, LONDON, N. 


Telephone: NORTH 1786. G194 Telegrams: ‘‘ AGREASCUP, LONDON.” 











THE AUTOMATIC RAPID sav, 






Turn the Dial to the 
number of pieces pp. 
quired. 


The maching wil] saw 
that number off and 





EDWARD G. HERBERT, Ld. a7", 








- 15,000 - 
FURNACES 


FITTED WITH THE 


“PROCTOR” 











ane © WOKE 
SHOVEL R 
That such a large number of furnaces should be fitted with and 
the * PROCTOR ” STOKER is convincing prooi | of thorough ° 
RELIABILITY—« ontinuous satisfactory SERVICE, day after Moving 
day, is the strongest ‘‘ REASON WHY.’ Fi 
When 1000 furnaces have been fitted at the largest Steel Ire 
Works and Collieries with the ‘“ Proctor” Stoker—Why Bars 







hesitate ? 
10 TO 15% ECONOMY. 
20 TO 30% MORE DUTY. 










| JAS. PROCTOR, LTD. 


HAMMERTON STREET 
IRONWORKS, BURNLEY. 





Sole Agents for France :—The Société des Perfectionnements 


Y518 a la Vaporisation, 68, Rue de Rome, Paris. 




















ON ADMIRALTY LIST. 


Tue ROLLED STEEL FORGE 60., “TD., 


MAKERS. WISHAW. 


SECTION OF MANHOLE DOOR WITh 
COMPENSATING RING, 







: ee LE 
Pg ROLLED 
leg STEEL FORGE.C°C° 
Ay WISHAW | 
a Telegrams—SIRHIND, WISHAW. 






MANUFACTURERS OF M57 
Manhole and Sludge Hole Doors, Raised Manholes and Standpipes for Steam Boilers to with- 
stand the Very Highest Pressures, to Board of Trade, Lioyd’s, British Corporation and Bureau 
Veritas reauirements. Also Water Ballast Tank & Fresh Water Tank Doors. Steel Forgings* 








REDUCE YOUR 
POWER COSTS. 


The possibilities for the Reduction of the Cost of 
Power by the judicious location of really reliable 
Friction Clutches is becoming more fully realised by 
up-to-date Engineers. A machine, a line or shafting, a 
section of the works, when not required, can be instantly 
disconnec 


As Specialists, of over 20 years’ experience, in the manufacture and application of 


HEYWOOD & BRIDGE’S PATENT FRICTION CLUTCHES 
and General Millgearing we have had a unique experience in the arrangement of all 
manner of Clutch Drives. 


Send for our Catalogue, and if you are interested our experience is at your service. 


David Bridge & Co., Ltd Engineers & 


*9 Millwrights, 
ROYLE WORKS, CASTLETON, MANCHESTER. ox 


HENRY WOOD & CO., Ltd. 


SALTNEY, near CHESTER. 


CHAIN & ANCHOR MANUFACTURERS 


Works adapted to make up to the Largest Sizes. 


LARGE MOORINGS A SPECIALITY. 
BATTLESHIP’S CABLES AND GEAR. 


Forgings, Crane Chain, Chain Slings, and all kinds of 


ANCHORS, MOORING & CABLE GEAR. 


Wwoop’s 
“VIKING” STOCKLESS ANCHOR. 


Standing Contractors to the British Admiralty, 
Trinity House, and Public Bodies, and Contractors to all 
FOREIGN GOVERNMENTS. 

















20 to 2000 Gallons 


and up togin. thick 
Rectangular and Circalar. 





1000 TANKS, CISTERNS, 
and CYLINDERS always in 
stock. 





PRESSWORK. 


Pressing and ~~ ® Bin. to 36in. 
diameter, 18 ge ind din. plate, 
and to a depth of 5Sin., also plate - 

bending, 10ft. long to jin. plate. 


PRICES ON APPLICATION} 
ON THE ADMIRALTY AND WAR OFFICE LISTS. 


W. P. BUTTERFIELD, Lo. 


SHIPLEY, Works, Endd. 
ASK FOR No. 7 LIST, 
» Telegrams ; Tanks, Shipley. ESTABLISHED 1864. Telephone: 85 Shipley 


STEAM MOTOR TANKS 4 GPECIALETY. 
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DRAWING OFFICE CABINETS. 








If you contem- 
plate additions in 
your Drawing 
Office send for 
our Catalogue 
No. 4. 





wae =6We specialize in Drawing Office E quipment. 


B. J. HALL & Co., Litd., 


Manufacturing Drawing Office Stationers, 


“we 





G150 


Head Office: CHALFONT HOUSE, 


oe veron srreet, WESTMINSTER. 


HORNSBY 


—/GAS ENGINES 


UP TO 380 B.H.P. 





SUCTION GAS PLANTS. 














I — 








—__—_ 
ee 





‘COTTON-ROPE 


PULLEYS 


Up to 18ft diameter. 








FRICTION CLUTCHES, 
BELT PULLEYS, 
PLUMMER BLOCKS, SHAFTING, 
MACHINE-MOULDED SPUR WHEELS 


THOMPSON & SOUTHWICK, | 


Engineers and Ironfounders, TAMWORTH. 


JOHN RUSSELL & Co., LD. 


WALSALL. 


SOLID-DRAWN STEEL 


fitmape TRADE 




















FOR LOCOMOTIVE AND OTHER BOILERS 


ny aXD eee 
GENERAL ENGINEERING PURPOSES. 
ON ADMIRALTY LIST OF CONTRACTORS. 











FRIEDENTHAL’S omecr actinc 


BOILER FEED PUMPS 
Give the Highest Efficiency. 


RELIABLE. SIMPLE. ECONOMICAL. 











ONLY ONE STEAM VALVE 
MECHANICALLY CONTROLLED 




















The Most Simple Valve Gear for 


Unskilled Attendants. 838 





RIPPLE ENGINE WORKS, 


45,000 HORNSBY ENGINES MADE. 
35 YEARS’ EXPERIENCE IN GAS ENGINE MANUFACTURE. 


Also CRUDE OIL and PETROL ENGINES. 


SEND. FOR CATALOGUE A AND REFERENCE LIST. 


Richard Hornsby & Sons, Ltd., Grantham & Stockport 
London Office: 75b, Queen Victoria Street, E.C. 


Glasgow: 173, St. Vincent Street. Dublin: 24, Lower Ormond Quay 








And at Montreal, Melbourne, Sydney, and Brisbane. Li 
GLENFIELD « KENNEDY, 
J 
KILMARNOCK, SCOTLAND. 


London Office: 39, Wictoria Street, Westminster, S.W. 


Sluice Valves, Steam and Exhaust Valves, 
Air Valves, Hydrants. 


ALL CLASSES OF 


RESERVOIR IRONWORK & WATER FITTINGS. 








isibdiniedie 


ENGINES. 





DOUBLE CYLINDER HYDRAULIC STEA 


RECORDING INSTRUMENTS, PIPE SCRAPING 
APPARATUS, HYDRAULIC RAMS. 


PENSTOCKS & SEWERAGE FITTINGS 
Accumulators, Pumps & Pumping Machinery. 


ASHLEY’S Patent DEEP WELL PUMPS. 
Kennedy’s Patent Cold & Hot Water Positive Meters, 206,000 Sold. 


GLENFIELD PATENT ROTARY WATER METERS. 





























y5 PRESTON. 


SLUICES & SHUTTERS for IRRIGATION WORKS. Bl 
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SCHAFFER & BUDENBERG 


LONDON. E.cC. MANCHESTER. GLASGOW. 
778, pa ictoria § Whitworth Street. 5. —_— 


Makers of Pressure Gauges and High- 
class Engire and Boiler Fittings. 


Boiler Feed Pumps. Sluice Valves. 
Control Watches. Steam Meters. 
Counters. Steam Traps. 
Indicators. Stop Valves. 
Injectors. Tachometers. 

Jena Gauge Glasses. Test Pumps. 
Lubricators. Thermometers, etc. 


Recording Instruments for Pressure, 
Temperature and Speed. 














JOHN WIGHAM and SON, 


South Hylton, near SUNDERLAND. 
Makers of 


STEAM WINCHES, 
STEAM STEERING GEARS, &c. 


See our advert ist of each month. am20? 


The Vacuum Brake Co., 


82, QUEEN VICTORIA STREET, Ltd.. 
LONDON, E.C. 


Telephone 5534 Bank. Telegrams: Souvrion, Lonpo> 
ABO and Al Codes used. Z206 


For Large Advt. see issue of December 12th. 


BURDON'S G22: FURNACES f 


OIL GAS PRODUCERS. 
BEST for ALL PURPOSES. Absolutely Smokeless. 
M135 








Burdon’s Furnace Works, BELLSHILL, N.B. 


JOHN STIRK & SONS, 


Machine Tool Makers,” 
HALIFAX. 


For Illustrated Advt. see first isene of month. 


W. D. M’KENDRICK & CO., 


Engineers, 
MOTHERWELL, N.B. 


HIGH-SPEED DRILLING MACHINES 


FOR 
BOILER AND GIBDER WORK. sxu2 
See Illustrated Advt. in issue of Dec. 5th. 


R. G. ROSS & SON, Ltd. 
Sole Makers of 
“RIGBY’S PATENT ” (Trade Mark) 


Steam, Power & Air Hammers. 


For illustrated advt. see first issue of each month 
8M191 


Steam Hammer Works, GLASGOW. 























STEEL TROUGH FLOORING 
FOR ROAD &-RAILWAY BRIDGES, BUILDINGS. erc. 


MACHINE CUT 
WHEELS. 


The REID GEAR CO.,“" Wither 


See illustrated advt. in issue of Dec. 











TURBO-PUMPS 
For Hi¢h and Low Pressures. 
Complete Hydr. Installations, Water 
Turbines, High-Pressure Pipe Lines. 
ESCHER, WYSS & CO. Ld., Engineers 

108, Vietoria St., Westminster, S.W. D258 


‘PREMIER’ GAS ENGINE 


SEE ILLUSTRATED ADVERTISEMENT, 
Page 87, December 12th, 1913. 








ADDRESS: 
THE PREMIER GAS ENGINE c0.. | Ld. 


Sardiacre. Nottingham. 


D. & J. TULLIS, Ltd., 


Machine Tool Makers, CLYDEBANK, N.B. 
6tt. High-Speed Central - Thrust 
RADIAL DRILLING MACHINE. 


See our Illustrated Advertisement Dec. 5 issue. snl0 


LEECH,GOODALL & C? 
LEEDS 


CONVEYING PLANTS, BUNKERS & 








TD rerrine 
oy HUNSLET 


LEDS 


SEE OUR 
FATENT 
COUPLING 
JOINT 
BEFORE 
SPECIFYING 


CLAYTON SONA C2 


WIRES 


‘WELDERS 
LEEDS 


TELEPHONE 


3195 
NATIONAL 


22 MILES 33° WELDED STEEL MAINS IN PROCESS OF LAYING 
LEEDS CORPORATION WATERWORKS PIPE LINE. 


WELDED A RIVETTED STEEL 
MAINS FOR WATER WORKS & 




















STEAM. 


ELECTRIC. HAND. 


OVERHEAD TRANSPORTERS. TROLLEYS. 
STEAM & ELECTRIC WINCHES & CAPSTANS. 
HYDRAULIC CRANES &. LIFTING JACKS. 
ELECTRIC HOISTS & GEARS. 


CHAMBERS, SCOTT & CO. 


MOTHERWELL, N.B. X19%5 


avin say 

















| IL AKT HE GS} hhodeen Spe Speedy Cutting 


Illustrated Catalogue on application to 


DEMPSTER, MOORE & CO., LTD., 


49, ROBERTSON STREET, GLASCOW, 


Engineers and 
Machinists‘. 


X16, 
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LOCOMOTIVES OF SPECIAL DESIGN. 





4 


The illustration shows one of ten passenger locomotives, recently built for the Chilean 
State Railways. The track gauge is 5 feet 6 inches; the cylinders are 20 x 26 inches, 
and the driving wheels are 66 inches in diameter. Four of these locomotives are 
fitted with Schmidt Superheater. 


These engines have plate frames and copper fireboxes, and were built throughout to 
drawings and specifications furnished by the Railway Company. 


THE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, PA., U.S.A. 


LONDON OFFICE: 34, YWICTORIA STREET, 


Cable Addresses: “BALDWIN, PHILADELPHIA.” “FRIBALD, LONDON.” 








LONDON, S.WW 























High Speed 
Radial Drill 


ARCHDALE. 


G, A machine of enormous strength and rigidity, 

combining every latest improvement. Extra- 
ordinarily economical in power consumption and 
highly efficient. 


¢, Special attention has been giyen to lubrication 
and all principal bearings are ring oiled, ensuring 
need for 





prolonged life and minimising the 
attention. 


¢, Other important features are:—Positive Gear 
Driven Feed Motion, instantly changed by lever, 
without stopping. Driving Motion through change 
speed box giving 18 changes of speed all obtained by 
lever. Spindle Driven through Friction Clutch, 

and can be instantly reversed at highest speed, 


For further particulars apply to :— 


J. ARCHDALE & CO., LIMITED 
LEDSAM ST., BIRMINGHAM. se 






























OXYGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


producing and distributing business in 
the World. 


Factories in all important Engineering 
centres equipped exclusively with modern 
LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY, 


entirely free from Hydrogen or other 
combustible residuals. 








Manufacturers ot 
OXY-ACETYLENE WELDING 

BLOWPIPES, _ 
OXYGEN METAL CUTTERS, 

REGULATORS, 


and other Appliances. 








For full particulars apply to any of the Com- 
pany’s Works: 
Elverton Street, Westminster, 8.W. 
Tunnel Avenue, East Greenwich, 8.E. 
Saitiey Works, Birmingham 
Great Marlborough Street, Manchester 
Shields Rd., Walker Gate, Newcastle-on- 
Tyne 
Rosehil! Works, Polmadie, Glasgow 
East Moors, Cardiff 
Savile Street, Sheffield, and 





SYDNEY, N.S.W. 























HAND & ELECTRIC 
ERHEAD 

TRAVELLING-CRANES. 

PULLEY -BLOCKS. — 

OVERHEAD-RUNWAYS. 

TELPHERS. 


HERBERT 
MORRIS 



















UGHBOROUGH 













































Engineers and Waterworks Contractors, 
Lant Street, LONDON, S.E. 


CONTRACTORS FOR 
AND COMPLETE WATER- 


B O R E H O L ES WORKS INSTALLATIONS. 


MANUFACTURERS OF 


BORING PLANTS 


For Water, Coal and Minerals. 


PUMPING PLANTS. 


DEEP WELL PUMPS 
AIR-LIFT PUMPS 
DIRECT-ACTING STEAM PUMPS 


TEST PUMPING PLANTS FOR SALE OR HIRE 
up to 2,000,000 Gallons per day, 300rt. Lift. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. D480 


- WOOLWICH, 


ALL CAPACITIES. 
ALL LIFTS. 





ENGINE ILLUSTHATED 18 ONE OF TWO BUILT BY US2FOR THE WAR 
..OFFICE, AND WORKING AT THE ROYAL DOCKYARD,. 





Telegrams: PYRULA, LONDON. Telephone : 3130 CrTy (2 lines). 


The CLYDE STRUCTURAL IRON CO., Ltd., 


Clydeside Ironworks, Seotstoun, Glasgow. 
MANUFACTURERS OF 


{ron & Steel Roofs, Buildings, 
Workshops, &c. &c. 
London Office: 48, Cornhill, E.C. 59 


MACKIES, LD., 


Engineers, R READIN 
WROUGHT AND CAST IRO 


PULLEYS, SHAPTING, BRARINGS 


write for Catalogue ‘no. bong 
Ten se Ro Reading. e, 86 


“NEW CENTURY” 
MOTOR LOCOMOTIVES 


IRONSIDE, SON & DYCKERHOFF, 
40, Mincing Lame, London, E.C. G1s9 


BLAKE'S |. ——= 


RAMS and "HYDRAMS 


For Raisi Water. 
Send for Cata ogue No. 16. 


JOHN BLAKE. L.rp. 
ACCRINGTON, LANCS. 


dh 


Rogers McGown & Co., 4, Livesey Rd., Manchester. 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPEOCIALITIES— 
DREDGING PLANT, FLOATING CRANES, °AND 
COALING VESSELS. 
See our Advt, every fourth week, 


GREEN'S ECONOMISER| 


Saves 15% to 2°% on the 
COAL BILL. 
Full particulars from 


E. GREEN & SON, Wakefield. 
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The HORSELEY CoO., Ld 


Engineers, TIPTON, STAFFORDSHIRE. 
Office— Works and Head Offiets— 


London 
11, VICTORIA STREET, WESTMINSTER, §.W... TIPTON, STAFFORDSHIRE, ENGLAND. 
TRONFOUNDERS AND MANUFACTURERS OF STRUCTURAL IRON AND STEEL WORK. 


Cast Iren and Steel Tanks and Pressed Steel Flooring. 





“or Bridges, Piers, Viaducts, and Roofs 


ENGLISH, COLONIAL. & INDIAN RLYS. 


Gas Piant. Casg Irom and Steel Sashes, &ca. 











FOR ENGINEERING AND COLLIERY PURPOSES. 
Brand—COOKE’s “BEST YORKSHIRE. 


Contractors to H.M. Government and English and Foreign Railways. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 


&c. (made from the famous Sheffield Steel.) 
HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 


WIRE ROPES 


ot every description. 






seagate - 


WILLIAM COOKE & CO.,LTD. 


LONDON OFFICE: SHEFFIELD. 


110, CANNON STREET, E.C. 


Awards: Gold Medals, Sydney, 1879; Melbourne, 1880; Mining, London, 1890; Naval 
London. 1891: Paris. 1900. ESTABLISHED 1866, D126 








THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 


> ORIGINAL. —— RELIABLE. —— BEST. 


Particulars from Durr. C, BAKERS (LEEDS) LTD., Hunslet, Leeds. 











WATER POWER 


/TURBINES 


OF THE MOST MODERN TYPES. 
(MIXED FLOW, FRANCIS, GIRARD, JONVAL, &c.) 
FOR ALL FALLS OR POWERS. 

















WITH SPEAR NOZZLE REGULATION. 


TURBINES & GOVERNORS | 
HYDRO-ELECTRIC PLANTS. 


W. GUNTHER & SONS, Central Works, OLDHAM. 








TWIN GUNTHER-FRANCIS TURBINE WITH OIL 
PRESSURE GOVERNOR 








TS 


IGE & REFRIGERATING MACHINERY 


AMMONIA COMPRESSION 





AND CARBONIC ANHYDRIDE SYSTEMS. 





MARINE TYPE Large Compound Duplex CO, Machine with 
Two Gas Condensers in Tank base. 


Compressors have Independem Liners and Metallic Packed 





THE LIVERPOOL REFRIGERATION GO., LTD, 


COLONIAL HOUSE, 
Telegrams—“ Polar, Liverpool.” 


LIVERPOOL, 
Telephone—6897 Central. 














ee, 
<< 





SUN FIRE OFFICE 


Founded 1710. 
7 The Oldest Insurance Office in tht World, 
Head Office: 
63, Threadneedle St., London, gc 
Branch S CHARING CROSS, S.W 




















74! Abad Offices | 332, OXFORD STREET, W. 
re} ~ in 40, CHANCERY LANE, W.. 
4\ | \\ London (42, MINCING LANE, E.C. 


Insurances effected on the followin risks 
FIRE DAMAGE. 


™ = Resultant Loss of Rent and Profits. 
= z Em rs’ Liability, &c. &c} 

=> Penpereal Ro meg = 
Fidelity Guarantee 

Sickness and Disease 

Buretary. Plate Gtase Gas 
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ELECTRIC, STEAM, & HAND 


CRANES 


OF ALL TYPES. 


ISLES LIMITED, 


STANNINGLEY, LEEDS. 





London Office: 
E.C. Amos M.I. Mech. E., 
22, Martin’s Lane, 
Cannon Street, E.C. 


MOTOR RAIL CARS & LOCOMOTIVES 
sa mmai nen) PETROL & KEROSENE 


HYDRAULIC TRANSMISSION 
OF 

BEST BRITISH 

DESIGN & BUILD 

FOR ALL PURPOSES. 


Telegrams ‘“‘ Isles, Stanningley.’ 
Telephone: 45 Stanningley. 


X1756 Code: A BC, 5th Ed. 








eg 





Send enquiries to Manufacturers: 


McEWAN, PRATT & CO., * *°EcNDon, xc. 





Telegrame “INNEAL, London.” Works; BURTON-ON-TRENT. Telephone 458 London Wall’ 
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ARE YOU 


OUT FOR PROFITS 
> 


e 
THEN DO YOUR MILLING ON OUR 





~ 








AND 


GET WORK OUT. 
Makers: J. PARKINSON & SON, SHIPLEY, ENG. 








ld ete ned 











\ 


Agent for Scotland: W. S. LANG, 48, Oswald Street, Glasgow. 764  . 








LE | 


STONE'S “ALLIGATOR” 





| FLEXIBLE STEEL BELT LACING. 
X | Nothing Needed but a Hammer. 


135, Finsbury Pavement, London, E.C. 
Send me free a sample of “ Alligator” Belt Lacing, 
which I agree to test in my factory. 


Width of Belt............ 

















HANSON MACHINE TOOL@ [> 


| xg ~ DEVONSHIRE WORKS. KEIGHLEY. 
Manufacture TOOLS *% TEXTILE MACHINE MAKERS. 


ORDINARY AND SPECIAL 
Complete Plants for Railway and Ironworks and Forge 
SHIPBUILDERS’ & BOILERMAKERS’ TOOLS. 
Complete Ordnance Plants. D595 
telegrame—“ Ordnance, Keighley.” Telephone No. 319.  Cables—A BO Code, 5th Edition 











THOMAS TURTON & SONS 


Limited. 
MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Stee! Files & Hammers for Engineers. 


SHEAF WORKS, SHEFFIELD. 


Leadon Offices: 90, CANNON STREET, E.C. 








ae 
Y 


{HE STEELCOMPANYorSCOTLAND 
7 We SIEMENS (ul) Proce ss ae > 


a | Ce ie @ | os & ee 3S ~ raver 
a2: ROYAL EX CHANCE SQUARE ah AS CCM 
dl WORK # F 


HALLSIDE NEWTON 
wBLOCHAIRN,GLASGOW 


ROYAL E HAN 


EL Plates for Ships, Boiler and Bridge-building, 

— pyc Zed Bars, Tees, ond all forms of Sectional Bars 
uired for constructive purposes. | 
CASTIN of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 

TYRES —Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 














“GROVER SPRING WASHER” NUT-LOCK. 


Giving a Bolt ACTIVE ENERGY 
in addition to PASSIVE RESISTANCE. 
















Made in all Sizes for Bolts from in. to 
4in. diameter.) | 
2 =-\ SHOULD BE USED WHEREVER 
¥ A NUT 


IS LIABLE TO VIBRATION 


BEWARE OF IMITATIONS. 
WE MAINTAIN OUR QUALITY. Z 





Over ONE HUNDRED AND THIRTY MILLIONS é 
have been made and sold by us. a 
Britannia Works, Wharf Rd., 





GROVER « CO., Lto., 


LONDON, N. 8 

















All the Advantages 
ee 
an Endless Belt 


HENDRY 


CL FROM A SINGLE STRAND ¥ | 
BELTING 


ORE of the leading Electrical 
Engineers of the day sdescribes 
HENDRYS’ new patent Laminated 
Leather BELTING as forming ‘a 
true Endless Belt, which is adaptable 
to universal service.’ 
The Hendry ENDLESS SPLICE forms 
a joint identical in Texture, Thick- 
ness, Flexibility and Driving Grip 
with the belt itself so that a HENDRY 
BELT runs without jar, vibration or 
slip under the heaviest loads and at 
the highest speeds. Illustrated Book- 
let, samples and prices on request. 


JAMES HENDRY 
262 Main Street, Bridgeton 
GLASGOW 























































EDGE 
RUNNER 
GRINDING 

MILLS 2 





of ‘all kinds ion all vurposes. 


SMEDLEY BROTHERS,  e, 


BELPER, DERBYSHIRE. X1269 
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VICTORIA MIXER 
on Truck, 


with Power Charging Skip, 
Water Tank 
and Electric Motor 
at work on the 
India House, Kingsway, 
London. 


Wm. TAYLOR & CO., 
Hammersmith, 
Contractors. 


We cannot describe the Victoria Concrete Mixer in an advertisement; we 
can only give you one or two of its good points, viz.:—The Victoria Drum is 
set in a single iron ring, which carries both the tracks for the supporting 
rollers, and the gear teeth of the driving mechanism. The central drive prevente 
twisting of the drum, undue wear upon the gears, and unequal wear on the 
rollers. The central support of the drum of the 


VICTORIA MIXER 


upon the main rollers gives 
rigidity and strength to this most vital part of the mixer. Mixer and 
engine rest upon a single bed of channel section steel framing entirely independent 
of the skids or truck. The heavy construction of mixer bed, drum and al) 
the parts guarantees what the engineer and contractor wants— Service, 
constant, reliable Service, under all conditions and at all times. 
Write for our Catalogue No. it. 


THe TT. LL. SMITH CO., 
Telephone : 8930 VICTORIA. 13, Victoria Street 
Cable Address: CONCRETE LONDON. LONDON, 8.W. 











THE [t 


| CLAY CROSS CO. 
Nr Chesterfield. 


ESTABLISHED 











‘HIGH-PRESSURE 


ACETYLENE 
WELDING PLANTS 


BOTH GASES UNDER PRESSURE AND 


PERFECT CONTROL. 


Fo 
Write 


THE ACETYLENE ILLUMINATING CO., LTD., 


968 & 270. South Lambeth Road, London, S.W. 


for Lists to the Sol Manufacturers 


Air Compressors & Vacuum Pumps, 


ALL SIZES. 
VACUUM DRYING PLANTS for all purposes. 
TOOCAM BRAKE ATTACHMENTS. Invaluable for all Tramways, 
ARMATURE and COIL TESTERS. Write for Particulars, 


“s Sa i 
Cie. ata 


COMPOUND AIR COMPRESSOR 


DRYERS LIMITED, 


53, Victoria Buildings, MANCHESTER, ENGLAND 


Telegrams* BROWNISH, MANCHESTER. 








WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 








(HOLT & WILLETTS, 


CRADLEY HEATH. 
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Vays, 
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PORTABLE 


ELECTRIC TOOLS. 


THE TIME, MONEY, AND LABOUR SAVERS. 


ELECTRIC HAND DRILLING MACHINES, 


with Automatic Mechanical Overload Release. 


ELECTRO-MAGNETIC DRILLS. 
ELECTRIC CARRIAGE DRILLS. 
PORTABLE ELECTRIC GRINDERS, etc. etc. 





Full Descriptive Catalogue on request. 


S. WOLF & CO., LTD., 


115, Southwark Street, LONDON, S.E. 


Telegraphic Address :— Telephone Nos. :— 
Widerstand, London. 5172 Central. 
ABC Code, 5th Edition. G140 2784 Hep. 








TELEGRAMS ‘' QU musty, 


WORCESTER. 


IMPROVED 


ONCRETE-MIXERS. 


AND-WASHERS. 





RAVEL-WASHERS. 


—— MAKERS -- 


HARDY & PADMORE, L'* WORCESTER. ES&"? 1814 





G277 














UP-TO-DATE 

















BEDFORD 
ENGINEERING 6O., 


Crane Bullders, 
BEDFORD, ENG. 


Telegrams: Onanas, D266 


CRANES | 


ee aoe ELAN? ECONOMIES 
ase CFC. 


tf UStHD 


CROSBY SPECIALITIES | 


INDICATORS 


CHECK 
i Steam, Gas or Oil ee 
_{fay CONSUMPTION Gam 
by showing where ; 


improvements may be 
made. 








CROSBY STEAM GAGE & VALVE CO., 


147, QUEEN VICTORIA STREET, LONDON, E.C. Dale 











SPECIALISTS IN 


Admiralty Quality 
India Rubber Goods 


(Contractors to the British War Office & Admiralty) 








SPECIFICATION 1.—Genuine Admiralty Qualities to satisfy the full requirements of 
the Admiralty Specification, both as regards Moist and Dry Heat Tests and extract of 
Organic Matter by Alkali. 

SPECIFICATION 2.—Qualities to satisfy the requirements of the Admiralty 
Specification as regards Heat Tests. 








Exceptionally Advantageous Prices quoted on application. 
SAMPLES FREE OF CHARGE. 


per cturers 


J G. INGRAM & SON, nt te ee LONDON, NE. 


CARRUTHERS’ PUMPS 


FOR ALL 
PRESSURES 
AND 




















Duplex Low Service Pump. 


Duplex Boiler Feed Pump. 


J. H. CARRUTHERS & CO., Limited, 


Polmadie Iron Works, Polmadie, GLASGOW. X1610 
























WESTPHALIAN STEELWORKS, Bochum, 


FOR 


RAILWAY ROLLING STOCK MATERIAL. 


AXLES, TYRES, CENTRES, SPRINGS, &c G27 


THE REMEDY For BOILER TROUBLES. 


NOT A BOILER FLUI1D-— but a Compound with a basis of 98 per cent. 
pure Carbon to be applied direct to the surfaces with a Brush. 
Absolutely Stops and Prevents Corrosive Pitting and the Adhesion of Hard Scale. 
Write for interesting descriptive Booklet with list of important users—it will pay you!  G134 

















RECIST 





J. DAMPNEY & CO., LIMITED (B Dept.), CARDIFF. 
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“CROWN” BOILER COVERING 


(Slag Wool) eneased in Stee] crsae. (Patented., 











Cool, Strong, Removabj 


Locomotives Bees °°. Savin 
xx kt ee, ; in Radiation. 
| ; yj | at 4 Fie i Longest Service, 


Unequalled fo sree rena cu ae Pressures. 
Complete Portable | “CROWN” TELLURIG CEMENT Stonsest:Best and Cheapest coment tease 


Fy 5000 Users at Home and Abroad. 


SUTCLIFFE BROS., Atlas Works GODLEY, Nr. MANCHESTER, 


“3° JAMES MILLS, 


BREDBURY STEEL WORKS, near STOCKPORT. 


and Light Railways. 











Bright 
Finished 





Steel 
Taper Pins 


Of any Size 
or 
Degree 
Taper. 
Headed Steel Keys. Plain Steel Keys. 


HOLLOW BACKS, ROUND ENDS, GIBS, &c. 


SPECIALITIES FOR RAILWAY COMPANIES. 


Split Steel Taper Pins. 
ES a ae 
By Patent Machinery. 


HEADED SPLIT STEEL COTTERS 


BRIGHT FINISHED OR BLACK.  ki3s1 

















SAMPLES & PRICES ON APPLICATION. 





Supplied in 1888 and still 


in Satisfactory Operation | WILFUL WASTE MaKes WoruL Want. ‘ 








THE “UNIVERSAL” PATENT 





| UBB auto. Boicer FEEDER 
DICK, KERR | ia Catala Soc) cle 


& CO., LIMITED, 





WASTE OF FUEL PREVENTED ! 


_ x ORY STEAM PROVIDED | 
Head Office: Abchurch Yard, Cannon St., London, E.C. | , Sy @) © 
2 GENERAL EFFICIENCY IMPROVED! 





Branch Offices: i ONE MONT REF TRIAL 
Manchester, Newcastle, Tokyo, Sydney, Johannesburg, Lar > NTH _F : 
Buenos Aires, Rio de Janeiro, Moscow & Milan. \ Apply for Pamplits to:— 


ee | | , KATER & ANKERSMIT, 


34, Fenchurch Street, LONDON, G204 




















PP Pe = = — DUST-PROOF 


Pe 


ee ———— | ioe a Wet a ZB Lae TM = it =—=y 
re ; a A ik ae | @ | TES OVER 4000 PLANTS 
Sole British Representative: | || |= Hi) AH. nA eb tiitiiil 
tes ft ill! BT Ay 


INSTALLED FOR 
H. R. WITTING, 


For VENTILATION, and for GERMS, | TPT | ricrerina 14,000,000 
a Tee CUBIC FEET OF AIR 
41, Berners Street, i | x! 








and for TURBO-GENERATORS, &c. sit 


LONDON, W. S SS | BA K. & Tu. MOLLER, Sn * = lt a PER MINUTE. 


Telegrams: ‘“‘ALoor, Lonpoy.” Sehoicirinn me oe Latest Testing Plant used 
Telephone: GreRaRD 8453. Oldest Firm, with largest Output, in the World. || at our Works. 



































MARINE SALVAGE i ** BON -ACCORD” 


“) zee CENTRIFUGAL PUMPS 


Marine and Land Types for all Duties. 


COUPLED DIRECT TO OIL ENGINES. 





COMPLETE SALVAGE PLANTS. 


X194 





DRYSDALE & CO., Ltd., Yoker, GLASGOW. 








3 * @. 
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Engineers and Boilermakers, 


SS FE EES EE EE EOE Kes Does sic 





Telephone—44. 


h 


hie 


ARMOUR PLATE 
BENDING PRESSES. 


PRESSES for 
PIERCING and 
DRAWING 
PROJECTILES. 


BANDING PRESSES 


(Venimore’s Patents). 


SHINGLING 

| F | "7 PRESSES. 

wih ae PRESSES for the 
; i FLUID 

: COMPRESSION OF 
STEEL. 


STEAM-HYDRAULIC 
BLOOM, SLAB 
and PLATE SHEARS. 


ELECTRIC BILLET 
and BAR SHEARS. 


HOT SAWS. 
REELING MACHINES 


STEAM HAMMERS. 


6000 TONS PRESS for GUN & TURBINE DRUM FORUING. 


Representatives: 
NEWCASTLE & DISTRICT: W. A. HARTLEY, 21, Mosley St., NEWCASTLE-ON-TYNE. 
BIRMINGHAM & DISTRICT: R. W. LEACH, Avondale Road; WOLVERHAMPTON, 
SOUTH WALES: H. B. LEACH, Finsbury Court, Finsbury Pavement, LONDON, E.C. 








Goulds Power Working Heads and Cylinders 
are*made in all capacities for pumping water 
from deep wells. 


They can be furnished with direct-connected 
electric motors or with pulleys for belt drive 
as desired. 


The complete line of Goulds Deep Well 
Power Pumps is shown in Bulletins Nos. 107 
and 108. 








Write for copies. 


THE M FG.GO. 


OULDS 
ESTABLISHED 1848 SENECA FALLS, NEW YORK,U.SA. 


LARGEST MFR.OF [J [Mj] [PS ror EVERY SERVICE 


GILLESPIE & BEALES,; POWER PUMP DISTRIBUTORS, Amberley House, Norfolk St., Strand, London, W.C. 
DUKE & OCKENDEN, HAND PUMP DISTRIBUTORS, 128, Southwark Street, London, S.E. 





G138 


For Deep Well Pumping Service. 


| Sugar Refining 





& + 9 
0n-i-noor 
POCKET PROPELLING PENCILS 
Most appropriate as Christmas 
Gifts, for everybody likes them. 
You can buy one for as low as 9d, 
or something a little better in silver 
at 2s, @d., or better still in plain 


9-er. gold at 15s, and upwards. Of 


all high-class Stationers and Jewellers 
G161 


GEAR WHEELS 


Machine Moulded. 
Q493 


GEO. JONES, LTD., 
LIONEL STREET, BIRMINGHAM. 


DRAWING INSTRUMENTS 
and MATERIALS. 


Engineers’ Photo Papers, Tracing Cloths, 
Surveying Instruments. Tracing Papers. 


“ARCOGRAPH” PHOTO COPIES. 


J. HALDEN & CO., LTD. 


8, Albert Square, | 15 & 17, Broadway, 
Manchester London, SW O52 


THO HANKS * °°. 
MAS S. OLS: 


— 70 
HALL'S PUMPS 


j. P. HALL & SONS, Ld. 


PETERBOROUGH. Q534 


CRANES 
Derrick and Overhead Travelling Cranes. 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, rage 40. Q623 


STEVENSONS, 
PRESTON. 


IRON AND STEEL ~ 
CASTING LADLES. 



























































Cel. : 790 Pendleton () first). : 
« ntral. oe 1846. Works, Pn SO 


GARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


(Fer illus. advt. see lastand next week’s issues) Q¢70 








JOHN MENEIL & 6O., 


Colonial Ironworks, 
Govan, GLASGOW. 


SUGAR and RICE MACHINERY. 


See Illus. Advt. in iasne of December 12th smi07 





ATER SOFTENERS 
WILLIAM BOBY, 


0). 8010). anf. 0 0) ORD ne 
P aec wee D42 





Salisbury House 








Machinery. 


BLAKE, BARCLAY & CO., 


Greenock. N.B. sm 15 





WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS. 


tmproved Patent Air Lift 
Pumping Plant. 


Le Grand & Sutc liff 


Artesian Well and Waterworks Engineers, 
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IT DOESN’T PAY TO CUT 


WORMS on a Lathe. 


We have special Plant for this work 
and can save you money. 


Grey Hairs RODGERS BROS., meee BRIXTON, SW, 


are produced by worry. Telephone—BRIXTON. ONE 
Stop turning grey over your — 
Steam Plant, ask us to - 
quote, we have a specialised DAVIE & HORNE, Engineers, ,oinstone en oS, 
knowledge of the manufac- " 
ture of plant to suit usual py oe ea 

Pp #4; ; INDEPENDENT P MILLS, ELECTRIC SUPPLy 
and unusual conditions. CONDENSING PLANTS. STATIONS AND 
FRESH WATER PUBLIC WORKS, 


Just send us a line now, and we will DISTILLING PLANTS. WHERE 


submit quotations and blue prints 

promptly for any special requirements. EVAPORATORS. WATER SUPPLY 
; FEED WATER IS SMALL, 
E. S. Hindley and Sons, HEATERS. MUDDY OR SALT, 


11, Queen Victoria St, London, E.C. FEED WATER City Office: 


phone : City 9804. Codes: ABC, 5th 
Televrans: Steamport, London. Ed., and Lieber’s. FILTERS. . ae wen + 2p mamapaaat 
> gg] 


Works - Bourton, Dorset. PUMPS. EV. em Setnanes 

















Compound Steam Eagines—Tandem and Cross-Corpled. 


























$< 




















What Mond Gas Means ts & 


It means a reliable and economical gas—a gas which represents 75 per cent. 
of the heat units in the fuel. To users it means a probable reduction of 
costs and increase in efficiency. 

It is produced from the cheapest kinds of coal in producers which are 
designed to swit specific cases. It may be used for all Power and Heating 
Purposes. Roughly, a ton of slack thas He 140,000 cubic feet of Mond Gas 
at a calorific value of 135-140 B.T.U. per cubic foot. 

If you are interested write for full particulars. 


Vertwca Steam Engines and Boilers. O.N.1. 10 Colonial Engines for Burning Wood. The Power = Gas Corporation, Ltd. sor Stockton-on-Tees. 


THe METROPOLITAN 
CARRIAGE, WAGON & FINANCE CC., LTD. 


CAPITAL £2,675,000. 












































INCORPORATING 
fhe Ashbury Railway Carriage and Iron Co., Ltd. ; The Lancaster Railway Carriage and Wagon Co., Ltd. 


Brown, Marshalls and Co., Ltd. The Metropolitan Railway Carriage and Wagon Co., Ltd. 
The Oldbury Railway Carriage and Wagon Co., Ltd. Docker Brothers, Ltd. The Willingsworth Iron Co., Ltd., and 


THE ae SHAFT & AXLETREE CO., LID. 


MANUFACTURERS OF 
Railway Carriages, Wagons, Tramcars, 
Iron and Steel Underframes, 
Cars for Electric and Light Railways, 
Railway Wheels and Axles 
of all Types, 
Bridges, Roofs, Turntables, Tanks, 
Switches and Crossings, 


— AND — 


PRESSED STEEL BOGIE TRUCKS, 


UNDERFRAMES & PRESSED PLATES of all Descriptions. wii 
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Clyde Stractural Iron Co., Ld 
Grover and Co,, 

— Co 

] ht, J., Ld 

Main, A. and J., and Co 
oo and So! ns, Ld 

T., and Co 


+ er Bros. 
Wright, Anderson and Co., Ld 





i ane ucts, Ld 

B= nm, J., and Co., Sneces g 

india-rubber, Gutta- & 
h Works 


Jenkins . 
Klinger, R., and Co 
Smootk-On Mfg. Co 
Walker J., and Co 

rt i Machi 
Tullis, D. and J., Ld 


Glover, W. T., and Co., La 
Krupp Grusonwerk, F 


Lifts and Hoists 
Holt and Willette 
Stannah, J. 

Waygooa, R., and Co., Ld 
Youngs 

Light 

Carbic 

Ulmann and Co., 

Wakefield, C. C. "and Co 

Wells, A. €., and Co 


s 
Kaye, J., and Sons, Ld 


Locomotives 
qyeneae Boy ne Co., Ld 


idwin Lcottotive Works 
Peacock and Co., Ld 


Co 








caer a ‘and Sous Bulbors, La 


Wakefield, C. C., and Co 


ited . 
Northern Manufact’g Co , Ld 


aor ry Pines 


& 
Machinery 


Grindst’ne Dressers 
and Safety Rests 


ic Limited 
Continental-Light, Frankfort 


one 


La 








Steam Cylinder Lubricator Co 
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ble and Lund, Ld 


z 
re 
Sg 


& 
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a 
ae 
° fr 


= 


Fe 
a 


Co., Ld 


shanks, 
smith and Coventry, Ld 
Bros. and Co., Ld 

mith, G. F., Ld 
mith, Hugh, and Co. Ld 
Spencer, RE 

‘kK, J., and 

es Limit 


*. and J., Ld 
U.S. Metallic Packing Co., Ld 
von 





sain aa 
ra & Forg’ gs 


Firth, T., and Sons, Lo 
Hadfield’s Steel — Co 
Williams, J. H., and Co 


fice Machinery (see|Manholes 


ti) 
M’Neil, C. 
Rolled Steel Forge Co., Ld 
rine 
Broadfoot, J., and Sons, Ld 


Ss 


Stanley, W. F., and Co., Ld 


Measur’g Machines 
Newall eering Co 
Merchant Iron 


Dunkerley, C. C., and Co., Ld 
Co., Ld 


Atlas Metal & Alloys Co., 1. 
Brit. Ribbonite Lead Co. 
Bull’s Metal & Melloid Co., ia 
ou eas er 
and , nA Acces- 
sories Co., Ld 
Johnson, ham and Morris 
Sagnete An’ ction Metal 
of Great on tr 
Tandem Smelting Co. 


Meters 
Glenfield and Kennedy, La 
Mi 


Cammeii Laird and Co., La 

Davey, Paxman and Co., La 

y Patent Pick Co., Ld 
Wrightson and d Co., Ld 





Bergius Launch 2S Engine Co 
rs 
ae, Gutta- 
Works 


oui ieaaren 
Phoenix Dynamo Mfg. Co., La 


Motor Cars 


Clement Talbot, my 

Drewry Car 

Manns 's Patent ‘cain Co 
Thornycroft, J. I.,and Co., La 


Greenwood and palsy, La 
Samuelson and Co., La 


Oil Cabinets 


Valor Co., 


Oil Engines 


Aster Engineering Co., Ld 
J., and Co. Ld 


Crossley Brothers, Ld 
Dudbridge a La 








ardner, L., an 
ornsby and a _ 
Kind, Ing. 








irrlees, ickeron & Day, La 


Rewvell and nee La 
nD, 

Wilson, C. F., and Co 
Se 








ors 
tor Co., Ld 


Garner, Telford and Hardman 
Engineering Co., Ld 





Pumps 
British Manze! Of] Pump Ce 


Oils & Lubricants 


Adams British Oil Co., Ld 
American Commerce Co., La 


Price’s Patent Candle Co 

Trier Brothers 

yee. C. C., and Co 
Wells, Henry, Ol Co 


Overhead @ Runways 


Morris, Herbert, 
agin a So, 


TE een Co., La 





anghsn ahd Bon 8., and Spooner | 


Pattern Fae 
uipment 
Phillips, J. Le and 
Perforated Metals 


+» and So! 


Phot Prin ting, 
J., and Co., 
Pig rhea 


7. Co 
Lilleshal! Co 


Pile Drivers 


British Steel Piling Co 


Pipes, Iron & Steel 


Ashmore, Benson. Pease & Co 


Veithardt and H: 
Plummer Blocks 
Uatrnekable 


Wigglesworth, F end Co Co., Ld 
Pneumatic Tools 


msolidated Pneumatic Tool 
Globe Pneumatic Ene. Co.. Ld 
Howard Pneumatic Eng. Co 


Arrol, Sir W., ower La 


Brett's Paton sent Litter Go., La 


] and 

a, reenion:t and Sons, La 

Hu ae and Co., Ld 

Smith and G: 

Thompson and & Southwick, Ld 
Pulley Co., 


bana omg 
Urq Lindsay & Co., Ld 





ps 
American Well Works 


Fe 
mE 
RAPE 
BB 
$ 
E 


tilkes, G., and Co., Ld 
Glenfield and a Ld 
Glover and Ho! 
yould’s ivuanatacker tng Co 


lanimacher, Carl 
Davey and Co. 


ughes an 
Leeds  & Hydraulic Co 
erryweather an Sons, Ld 
umfor .G., 




















Pump ay Ld 
Railway Plant 
‘ La 







La 
Con la 
‘Engin’g Co} 





Co 
Ld 
Co 
La 






and 
M. 


and 
T., and Sors, Ld 
Car Co., Li 






Rfaxwocccot dened, 1a 


Recording 


Spairemiapte 


Bristol Compan: 
Reducing é Valves 


british Steam. 
Royles ee 


ba Rolis and Rolling 


Worssam, G. J., and a. Ld 


Reinfore’dConcrete 


Piketty, P., and 
Rivets 
Lyall Brothers 





cett, Preston and Co., Ld 
B scexeei rs 
Rapid a ee “ay Co 





es Ld | 
J. 1. om & Sons, Peterboro | 


| 
1 1a 
Coet! ler a Co., la 





Mill Plant 
Bayliss, Jones and Bayliss 


Tennent, R. B., La 
Roofs (see Iron Bldgs.) 


Hooker, Peter, 
Tilghman’s Sand Blast Co. Ld 


Saws 
Herbert, Edward G., Ld 


ant 
Widdowson, J. H. 


SeaWater Distillers 7 


Sewage 


Manlove, oe - Co., Ld 
ey 

Govan Co 

Limited 

J e, J. 

Platt, S., Ld 
Shearing Machines 

Jones, Geo., Ld 
Ship Construction 

Isherwood, J. 


Ships’ Plumbing 
Work 





Broadfoot, J., and Sons, Ld 
Si i Power 
cKenzie, Ho! 
inghouse Power Signal Co 


Small Tools | 


British Standard Taps, Ld 
Chat z. 


haus ae Co., Ld 


Steam Engines 
y. worth | 


id 
Clayton an: 4 Shu ittleworth, Ld 
eae Lda 


ae Ba axman 


Samuelson and Co., 





Tangyse 
Wie’ E. k. and F., Ld 
Yates aa Thom, Ld 


Steam Heating for 


Raiiway Carriages 
Westinghouse Brake Uv., Lia 


Steam Insulating 
Wennerite Steam Insula’g Co 


» Ld 
Simpson, Strickland ‘and Co 
Yarrow and Co., 


|Steam Meters 


| 
| 
} 


S22 
feu 
° 


‘Turbines, Ste Steam 
British Humboldt Eng’g Co 
and Co 


Kraus, Charles 
Matner and ae? la 


Valve 
Alley and Maclellan, Ld 
Andrews and Cameron 
Asnton Valve Co 
uld, 


yank: * 
Metallic Manufact’g Co., Ld 
Schatfer ana Buden » Lad 
Turnbull, A., and Co., 
United Expeempacrs and 
Engineers, Ld 
Wigham, ohn, and Son 
Ventilators 
Boyle, R., and Son 
canite 
Winter. F. 
Warships and 
Merchant Vesse’s 
Cammell Laird and Co., La 





British Thomson-Houston Co | y/ 


Curnon Steam Meter Co 


Steam Separators 
Kater and Ankersmit 
Lancaster and Tonge, Ld 


ateams Traps 
Bailey, Sir W. , and Co., Ld 
Geipel, Wm., and Co 
Hobdeil, Way and Co., Ld 


Lancaster and Tonge, ‘La 
Royles Limited 
Steel 






Wuitworthand Cc 
W., and Co 

Sons, Ld 

8 Stoel Works 


and , La 
Laird an and Co., Ld 
D. La 


Ss 


‘Steel Balls 
Auto Machinery Co., Ld 
Steel Sheets 
Lysaght, J., Ld 


Steel Structural 


Work (see Iron ani 
Steel Buildings) 
Steering Gear 
Brown eine and Co., Ld 
Stills an 
Distling Pl Plant 


| Mirrlees Watso 


Pontifex and Wi 





Stokers, _ 
Mechanical, &c. 
coats 5 E., and Co., Ld 
Meldrums, Ld 
Triamaph t b Stoker, La 
Trium; ‘. 
U Saderheed Stoker Co., Ld 
Stone Breakers 
Baxter, W. H., Ld 
British Besant, lat Eng'g Co 
win, Barby an ‘d Co 
by 











Geuies, Gas Plam 
(see Gas Engines) 


Ahlers, Ad. 
Grover and Co., Ld 
Peters C. A., Ld 
White Manufacturin v4 Co 
Water Purification 
and Softening 
Baker's Oil Separator Co‘ 


Harts Feed-Water Filter, Ld 
Keunioots Water Softener Co 


Lassen an 
Mather Bee, La 
Paterson Yr cineering Ce., La 
Pulsometer Engineering (rc 
Esasome. -verMehr Mach’y Co 
Ru ce Owen 
Wright’s Some rs og Co., Ld 
Water Wheels 

(see Fans) 
Weighing Machin’y 

Bennis, E., and Co., Ld 





Steel Plate Work 
Ash, J., and 80! 
Welding Plant 
=e Co., Ld 


McGowan, said and Co 
Messer Engineering Co 
Sirius Aw mous Works Co 
Thorn & Hoddle Acetylene Co 


Woodworking 
Machines 


Co 
A., and Co., Ld 
Rotneon, and Sons, La 
rwitiiemsa, J. A. and Oe 
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CONSTABLE’S NEW BOOKS. ; 
FULLER, HORSEY NEW VOLUME IN “GLASGOW TEXT BOOKS” SERIES. WHEATLEY KIRK 
SONS & CASSELL. REINFORCED CONCRETE, RAILWAY STRUCTURES. | PRICE @ QQ, 


ESTABLISHED 1807. By J. D. W. BALL, A.M. Inst. C.E. 8s. net. Illustrated. 


MECHANICAL AUCTIONEERS | , 3 ~ texan 1 











NEW VOLUME IN * OUTLINE OF INDUSTRIAL CHEMISTRY’ SERIES. 


SURVEYORS AND VALUERS | CEMENT CONCRETE AND BRICKS. VALUERS 


A. B. SEARLE. Tlustrated. 8s. 6d. net. 
NENGINEERING WORKS, te.” |SOPT SOLDERING, HARD SOLDERING AND BRAZING. AUCTIONEERS 


By JAMES F. HOBART, M.E. 


‘@) ‘ 
FIRE LOSS ASSESSORS. With 62 Illustrations reproduced from Original Drawings. 4s, net. 


= ee — A practical treatise on Tools, Material, and Operations; for the use of Metal Workers, Plumbers, Tinners, Mechanics ENGINEERING 
wente..aseres = a i ak . , and Manufacturers. WORKS, 
NOTE.—A STAFF OF SPECIALISTS attends to t - 
ees howe same Sewees| THE PRACTICAL RAILWAY SPIRAL. |pranr MACHINERY, & sto 
orks Sites, and a : pa pines : - a ‘ 1 & RK 
nh Sa By L. C. JORDAN, B.Sc., C.E. Illustrated. Gs. net. 
REGISTER OF VACANT FACTORIES With Short Working Formulas and full Tables of Deflection Angies. 46, WATLING STREET LONDON, z 6. 


is issued Bi-monthly, which is forwarded free on 
16, Atsert Squarg, CoLANGwoop § 


<a asi’ Midland Section is issued from SOL UTION (Q) F RA | LROA D PROBLEMS BY TH E s Ll | )E R U L E. Mancuester. Ni ASTLE-OS-Thyp, 














Manchester and the Southern Section from London. e - nN r: : a 
Particulars of Vacant Property is inserted free - charge. By E. R. CARY, C.E. With Diagrams. ts, Gd. net. Telephones and Telegrams at each | :1resg m3 
Spl Bk 573 — ‘ 
; £9 {ANSMISSION LINE FORMULAS - 
Chantiers ae, TR WI. Wh + 4. 4 ee } sAN. For Sale Theodolites, 
et Ateliers Augustin Normand, Ltd., FOR ELECTRICAL ENGINEERS AND ENGINEERING STUDENTS. DRAWING INSTRUMENTS. SECOND. 

Rue du Perrey, Le Havre (France). DESTROYERS, Tt > P ' . S, 338, High H It Wee HAND, 
CORPEDO BOATS, YACHTS, and FAST BOATS, SUI By H. B. DWIGHT, B.Sc., A. Am. E.E. Diagrams. 8s. 6d. net. — ite Gra olvorn, W.C, 
Watssfailiink SORADS Career waReETES | WAM D USE IN —— 

Yorks of all kinds re) ‘Ss vE R-TUBE ] mo T | T Top 7 T “| y 
BGHLERS nu tnan now HE reaned “Diet on | == WATER: ITS PURIFICATION AND USE IN THE INDUSTRIES, For, Sale, Levels, 

7 =, all power required Y marme an and p’ OSES, y y . ~ 13: . . 7 ‘ ECC 
Feed-water all poms Distilling and Feed Make-up An By W. W. CHRISTIE, M. Am. Soc. M.E., Editor of Mechanical Section of Foster's CLARKSON'S, 338, High Tiolbs We BAND, 
sieve tiidns he amc BK503 Electrical Engineer’s Pocket Book. THlustrated. 8s. Gd. net (opposite Gray's Inn-road) ae 


Spl rk 476 


ritish sieatided and Helsby or Sale, 450 K.W. Gone rating 
B CABLES. LTD , Books, Rare and Out of Print. GEO. N. DIXON AND CO. Joc. <2, Sa, Toblerone now work! "2 Se 

























































ELECTRICAL CABLE MAKERS AND ENGIN 
Works: PRESCOT, “HELSBY and Se ee State wants. ‘‘ Proc. Inst. Civil Eng.,” 174, Cloth, rare 43, CASTLE STREET, and SONS, 37, Queen Victoria-street, Lond IN 
(See Illustrated Advertisement in issue Dec. 5th). Set, £18 18s.; Journ. [ron and Steel Inst., 1880 to 1909, 69 vols LIVERPOOL? 
a. é £10 10s.; Smith’s ‘* Wire,” 21s.; Grant-Francis’ “* Copper Smelt: = a ) y wy 
ing 2 Prag. Tae Mech. Eng.” 88h to 19148 vols ae cs LECTRICAL, AND MINING | Per Sale, 600 H.P. Vertical 
= s.; Journ. Elect. Engineers, 1882 to 1912, 39 vols., £12 1 ONEERS AND VALUERS. f YRIPLE-EX PANSION ; > 
(\ranes. — Electric, Steam, | si yitinawe ee nd ate RES: Bis ~ a oe bee kee ee, eee 
HYDRAULIC and HAND Booksellers, Birmingham. BK77 | an Viel xt ‘i ee y Pate — abel sa as 1 SONS, v, 
of all types and sizes. Heber Radford. Son & S uire veen Victoria-street, London m2; 
CRORGE sotherwall net rated aie a | «ENGINEERING, IRON AND STEEL WORK eel C 1 
. 2 ar Glasgow. S Nd i 
3 sain apes Sp sxi79 | FOR ELEVATCRS & CONVEYING | VALUERS, orizontal_ Compounc Tanden 
CONSULTING ENGINEERS, REFEREES, DROP-VALVE ae AM ENGINE by Daxman. | 
a “aN hy JF J) - x a Sis. 
. ew " MACHINERY ARBITRATORS, AND PATENT AGENTS SPAIR of DROP-VALVE STEAM ENGINES 
N achinery for the Production of ' (Senior partner _Patatahed overt ets I Mecha Sin. dia. x 32in. stroke. | 7 
sited woot Kans bef! Renee oo Apply CHAIN BELT ENGINEERING Co., ginteck: Mem. Inst. Naval Architects, om. Inst. end Stee merge a earn NE ATER-TUBE BOILER, 11% gq 
Factories fitted up at home and abro, timates and plans ~ Institute, +e Chartered Institute of P: tA eating su ‘ace, 1 ». steam pressure. ne 
WM. BOULTON, Ltd., Burstem,Staffs. (Spl) x61 DERBY, ENGLAND. a 15, ST. JAMES-ROW, SHEFFIELD “Spl 400 | odes OAK oe Se Te nO toile, 1000 seni 
s slete ( i 
eee Telegratns—Ranrone, it dre HARRY H. G ARDAM and CO., Lta., Stair 20% ¢ 
Ne ew w Conveyor Co:, Ld., Smeth- | FOR EWART’S, LEY’S and other | Fractory, New, Strongly Built, 
(Proprietors of the Midland - Engineeri: Co.) ’ 
Telephone: oe Sere ick. ehaeraces aaa tude, oe f DRIVE CHAIN BELTS mee ee ved IMMEDIATE ago lagi eal Situate in Hydraulic Pr — — ‘Ta 
s, birmingham. De and Maker f all ki isc, f Ele. centre of motor and engineering trades. or space about Se D0 DS weee Columns ; tat wid 
a and Genveyiieg oo een Cooling Seren, ‘Pumps and Apply EWART'S CHAIN co. 8000ft. Rent £225. Could be divided. Freehold would be | Sft. =. with {steam purnp.—THOM PSON, Marta. ‘are 
Condensing Plants. Sp! px 530 ’ sold.—Apply on premises, 40 and 41. Scrubbs-lane, Willesden Mill wall 
— tc a att ae gl an er ; DERBY, ENGLAND. Toecasesen or to RIDER and spss, Auctioneers, College Park, 
pageant hsm "THOMPSON DISH END 
Rais ray Switches and Crossings, —-—— —_— : b UN DED 
TURNT ABLES, wash CRANES, TANKS, FoR BLACKHEART MALLEABLE | 'N RE DEatH AND ELLWOOD LTD., IN - VOLUNTARY BOI] ERS 
bas BRIDGES, AND ROOFS. CASTINGS 1QUIDATIC 4Eaths 
ee ES Ltd., Newport, Mon. Negara Office : Apply For Sale, as a Going Concern, ao ~ in a a pian lelivery, TWo 
’ the well-known BUSINESS of th above, situate at | 8 12 i pcrie pt giaerc aah nn ir 
LEY S MALLEABLE CASTINGS Co., Ltd., a ad Leicester, inc! << Fiee Freehold, or t. Pe other running sizes. 
Steam and Electric Cranes, DERBY, ENGLAND. eee ee JOHN THOMPSON, 
EXCAVANCHES, AND WINDLASSES. S. FRED. ASPELL, A.( 4516 WOLVERHAMPTON, ENG 
S. 9 Weltord-road, } oe 
JOHN H. WILSON AND CO., Ltd, Dock-rd., Birkenhead. <4 TO 1068 1 Leicester y ~ : 
Lin Ona 8, Wormers, “ae | JENKINS BROS., LTD.|- Gteam Vessel, sft. Diameter 
a 3 ee _— Works: MONTREAL, CANADA. 4 sad : 7 x 6ft. 64in., with bolted door ; work! hg pressure 60 
LOCOMOTIVES. | SOLE MANUFACTURERS | Fer Sale, Business of the W — per square Bs gnlts Pipes a ae 1 1 sac y NE ‘a 
| y, t GS (1910), Ltd. (nowin | ki ir receiver, &c. ; cheap. nd T. D. S (NETHER. 
ie Hunslet Engine Co., Ltd., JENKINS BROS’ VALVES, || Liguidation) of Great sJacksonsurvet, West tortin, Mau: | TOS) Lot, Netherton, Dales. a 
nee ‘metal apd Iron 4, TENDERS are invited for the whole ASSETS of the abx 
& : > Body. a 0} oie ASSKE 0 ue above 
_Aitares «Engine, Lceds” ‘Telephone Nox. 4 eke JENKINS 96 SHEETING Company, including Machinery, Plant, Xc., amounting as FOR SALK 
é for Steam Jointing. Spl BK538 per valuation dated 8th December, 1913, to £1700. Stock )-T St N: W) | 
= : 4 2 *)-Lon eam Navvy (Wi son), 
For Descriptive Advt. see First and Third Issues. ae a. at £526 128. Sd. British and foreign patent rights th bucket 14 yard ty. dout bot 
. v3, Ager *. | aud gi wi pucket yards capacity, double steel jib abou 
BABCOCK & WILCOX, LT D., Or write 95, QUEEN VICTORIA STREET, LONDON | if desired, Tenders may be made (1) for the above Assets, 32ft. long, p vair of vert. cylinders 8in. diam. x I2in 
excluding the whole or any portion of the Patent Rights, or (2) struke, wheel base 9ft.6in., gauges 4ft. Sin. ane 7ft 





PATENT WATER-TUBE BOILERS 
Also Superheaters, Mechan:cal St« —, a Cranes, | for the Patent Rights alone or for any portion thereof. doubled flanged. 
ee Machinery, Steam Pipin, A | STONE BREA kK ERS | ‘The Buildings are leasehold, and h wf been partly erected by 10-Ton Ditto (Ruston-Proctor). with buck 
| - tenants. The rent is £45 per annum. capacity, jacketed cyls. 8in. diam stroke, 
| 


UK{EL HOUSE, FARRINGDON STREET, LOXvox, D 
See ‘Advertisement, Dee. sz: pares 23. Copies of inventories and schedule of patent rights may b ganges 4ft. 84in. and 10ft. Yin. : boi er “for 80 Th 

———_ BAXTER’S PATENTS ARE THE BEST, seen either at the Liquidator’s office or a ‘th e ee at Gros + press. . . 
(Spl) pal5é Jackson-street, Manchester. 0-Ton STEAM DERRICK CRANE (Russell), = Saft 

diam. 


W. H. BAXTER L! LTD., LEEDS. | The highest or any offer may not be accepted. split timber jib, steel mast 27ft., cyls. 74in. dis 
Tenders must be made on forms, which will be supplied by 12in. stroke. 
the Liquidator, and must be lodged with him not later than -Ton Ditto (Grieve), with SOft. split timber jib, ste 
16:h January, 1914, marked “Tender for Walker Hanna Com- mast, grooved barrels, wire ropes 
§ 5-Ton Ditto (Morgan), with 63ft. split timber jib., 6ir 


See Advt., Dec. 19, page 14. Spl saci BK5] TANK LUCOMOTI VES. pany. 
boiler for 80 Ib. press. 


rurther information may be obtained from the Liquidator, 
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7 5 ey mmr = SPECIFICATION AND WORKMANSHIP EQUAL TO ey . } 
TEEL axp ROUGH og MAIN LINE LOCO | oe D J. MACLEISH, €.A., 156, St. Vincent- the 4- Ton Ditto, (ushworth), Me a. split jib, eyls. ‘gin 
AND HAWTH I ES AND lap, j Frias iw. eB. pile a 1 

1RON  FORGINGS. ! wee eg R. Ww. N ORN, T LIE CO., [eo = 2-Ton Ditto (Anderson), with 60ft. SS jib vert 
EwcasTuE-os-TYNE | Qale ia T " b Or di of t] boiler oft. Sim. x Stt gam fe 60 1b. press : 

| ender, + Migs rder o 1e 2-Ton Ditto (Butters), | wit t. split. jib., cyls. 4ir 

INCE FORGE CO., LTD., WIGAN. TAYLOR & CHALLEN| lia lg ‘ators, af x T4in. ; boiler oft Sim. x Bf. in. ait 
- | MODERN WELL- EQUIPPED ATALOGUE of Stock MACHINERY, 2.3000 Lots, free 
’ PRESSES. ENGINEERING. PLANT, on application. Inspection invited. 

HA RPERS LIST. Works and Showrooms, BIRMINGHAM. AT STRATFORD, E., HOS. W. WARD, LTD. ALBION WORKS, 

Illustrated Advertisement ‘ast week and nect week. Bx571 | Comprising new capstan lathes, engine lathes, automatic Tel. : “ Forward, Sheffield.” Spl 4101 SHEFFIELD. 


machines, millers, shapers, slotters, planer, presses, drilling 


PAGES XIV.—XV. 
TUREE WEEKS AGO. wee fog fall equipment of small tools, benching, shaft- 
‘ameron Pumps, 3in. Rams, din. | 38.544 in hand, Beat valntion) =aualeiaie beats taae Well- equ upped Factory of Engi- 


7: T cylinders, two, new, fur 160 lb. boilers, cheap. — RAW ING CONCERN. ondon is OPEN to QUOTE for the 
H EEN AD - FROU DE. LINSONS, Ltd., Pumping Engineers, Leeds. 2043 | The above may be inspected any day by appointment MANU FAGTURE J) Mot SMALL ACCURATE MACHINERY 
Full particulars may be obtained from G. E. CECIL | and apparatus of all kinds. Repetition Work a speciality 











WORCESTER. LTD. ha "Wis ons T f; yg eigen ty fg Bh oes ng ication, E.C. ae oefolkestreete ig 7 aaa 879, Engi ot 
ers mus vis 33, Norfolk-street, Strand, ¥ 
See advertisement, page 19, this week. Sp’ BK580 Engines P. Various Types, from 1” The highest or any Tender not necessarily accepted. 10751 —_ eee oe Scion Dd P “—- 
Mee AA Be es A AE 7. a Sse ee 
B.H.P., 5 years old, by Mather and Platt; also one ‘ngineer ing W OrKS ( )pen to 








aslen Frecter staaee, Barer. 67. Tae, Sah, SEO ens, ane a eee Sapo Sein. to 15 tons (trom the smallest) and of building engines up 
I 


; 150 
National 18 B.H.P., both fitted magneto ignitions. Large | : es wan 
we an N \ | C ‘ ) J l VF [" stuck of CONTRACTORS’ PLAN'T, comprising heavy type | he Finest Site i in the Midlands, = rim the haere Largo tho rough eT: 
| 
| 


See large advertisement in WATER BK545 mortar mills, elevators, brick machines, concrete mixers, OFF . » . - . $00 LP. Preferred repetition work of any amount up t 
issue of Dec. 5th. = emg engines, rails, plates, wagous, £0.. Machine tools, | FFICES, SHOPS, SHOW ROOMS, £35,000 per-annum White, 1135, Sells Advertising ottces, 
athes, drills, &c., fans, blowers, hearths, anvils, boiler flues, | EXTENSIVE BASEMENTS Fi street, Loridor 988 
ail sizes suitable for waterways, chimneys, or cupelas. Large | se 4d 1 BASEMENTS. eet- ree sanace 
IL 


stock of Boiler and Rect. Tanks. BUILERS, Lancashire, | Ww 2 SNAPPED UP , Ly RU “A 38 y 
L QW COCK ECUNOMISERS Galloway, Cornish, Vertical, Loco Type, Pertatle ana tha, | WILL BE SNAPPED UP IMMEDIATELY BUILDING IS = Required to Place New 
nwa froin Stk. to S0ft, Jong phy OND —% Sh ~ on gal cre reagent Poe SUCCESSFU og Aree SPECIALITY on Market 
{ee 7 a | > es - , a hea erring 
AND FEED WATER HEATERS. _ Splass75 | °° OUN © Rand SON, Dept. 3, Blackburn, == | Write Box, Forward Publicity Co., Temple-row, Birmingham. | ‘nger se — Address, P397, Engineer Office, 38, Norfolk 
—_— —_——_—_— —— |} street, Stran " 


- ARTHUR LOWOOCK, _LD., SHREWSBURY. 











WORKS FOR SALE AT LANCASTER. 


or Hire, Pum s and Well-| , 
pe cant tors Dewy, Wels, Be peeaenyaare cute GRAHAM M. STEVENSON 





ROCK BORING MACHINES & DRILL STEEL ——— aS e oo re Der 3: - 
to 24in. diam.— San )., Upper’ Groun Limited, are a 
I : : y prepared to receive UFFERS for the SALE of M.1. Mech. “ way M.LE.E. 
Large stocks. MIN VING TOOLS. Prompt delivery | Street, London, 8.E. Telephone No. 978 8 Hop. 522 G —y LA NCAT: ER WORKS. These works comprise extensive STEEI WORKS MIN AND ELECTRICAL 
—— | and commodious shopping, are freehold, covering 15 acres « Kes Jie SLE tICAL 
THE HARDY PATENT FICK Co., LD S ] | Situated within a mile of the centre of the town of Lancaster. mAC MINERY PvaLUR el ae 
Fror ale, Attached are 12 workmen’s cuttages, and there are two sidings | Sales by eidloiet carried out in any part | of Great Britain 


SHEFFIELD, ENGLAND Hire, or Purchase - 


| 

te | from the Midland Railwa Gas and water laid ss . &Snica Cardiff 

gi tas PORTABLE ENGINES, foe »- H.P. | For further partiontars nod iatees “eh ioe aalyiD 6, High-street, CARDIFF. Telegrams: “ Spica, Cardiff. 
N EWALL GAUG ES. TRACTION ENGINES, 6 to 8 N.H.P. Th Metropolitan Carriage avi ie ; ad 
547 N N ¥ e é agon, ane 
RITE oS * tal “sie STEAM MOTOR TRACTORS. Finauoe Company, Liinived, EXPERT VALUERS. 
NEWALL ENGINEERING CO., Walthamstow, London, E. SAW BENCHES, PUMPS, &c. &. Saltley, Birmingham. 2008 5 . ] F d R d d 
2 # 5 —— = AE despatch from werks for breakdowns, &. | i Michae ara ay, O gers an 


ENRY LEWIS AND SONS, 
PUNCH. & SHEAR, MACHINE a Lars AnD come | To. be Sold as a Going Concern saxcan dL op 





























ict sibesemalit Oar cots 2. ‘Full list free. | established BUSINESS of a BRASS FOUNDER do 

ISTS. om eo te. — a = ~ADp ioe SBS Britannia Br ae Foundry, ae Of COLLIERIES, aNCHNERRING WOR KS, 
: Pr ~ | —Apply, Ly an 100 4 Solicitors, Jarwen r ct 
Bice Sa nen a se “op “poe »* Sale, Electric Locomotive, | it | Tel! No.3 0611 | Valuations made for Com a oe Sheet, Finance Act 

, suitable for surface or undergroun ne 

SCOTT BROS., WEST MOUNT, HALIFAX | peca 7 miles p sa load 8 tons, gradient 1 in 6, D.C Reena spl nx S12 

’ , é 280 v volts, in first-class conditi ion, with are fittings and s are Begs agshaw’ sWroug ht Lron P ulleys, ignated "Usutruct, Holb., London. sass 
armature, new. —THOMAS JOHNSON, Prescott-street, W. ~ as used 7 Nv ager so vee “i the strongest, an eae ta k- 

2036. cheay an n the market. mic! eli ven. 
YARROWS |p. i eee amet tang | P eter Hooker, -Limited, Bl 
power by whee! To) and shafts free. BAGS 

or Sale, monoenaive, Adin. by | ind 8oNs, Limited, Engineers, Batley, Yorkshire. "G61 NEERS AND IRONFOUNDERS 

PATENT 8in. by Sin. e, pressure 180 Ib., by Green, in perfect ee TS i will underiaie the manufacture of CERCA L MACH INER 

order, as tow! —THOMAS JOHNSON, Engineer, Wigan. R2 
WATER-TUBE BOILERS|: MEW. | Johnson, and Phillips, Limited,| _ vm trem mem 2 
eee ee AND HS AND CABLE ti he Office of 

i ype i i ACTORS Printed for the Proprietors by Svpxey Warre at the Oflice 
The most improved type is ftied with Feed | Tor Sale or Hire, Dredging geome AND CSET rp ocd 
Heating Tubes and Superheaters. gp, xz ‘oss MARINE Bo BARGES | (ner and second-han), Makers of Machinery, as. ir complete equipment of Cathe published weekly by him at Tur Exoixeen Orric 4,35, 8 orto 
: an i. under Board of | Factories and jectric paratus of all street, Strand, in the Parish of St. Ch t Danes, in the 

GLASGOW termerty, of Poplar, Loudon) Trade Survey.—MILWARD, Naval Architect, Swansea. 6620 | Are Lamps. Bleotrie Tranemission of Pewer Plant. Fiéte™ County a elaitece api tae ae 





